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HOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma mo y4yebHomy mpeamety "buonorus" (manee - Ouosiorus) Ha
YpOBHE cpeaHero oluiero oOpa3oBaHMs pa3paboraHa Ha ocHOBe DenepanbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Kouuenuuu mnpenojaBaHusi ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUM (PenepanbHoil paboueii mporpaMMbl BOCTIUTAHHUS.

VYueOuslii npeamer «buonorus» yray0naéHoro ypoBHs uszydenus (10-11
KJIACChI) SIBJISIETCSI OJAHUM M3 KOMIIOHEHTOB NpeIMeTHOM obsiactu «EcTecTBeHHO-
HayuHble mnpeaMmeTel». CormacHo mnonoxeHusMm DPIOC COO mnpoduiabHbIe
yueOHbIEe TPEIMETHI, U3yuyaeMble Ha YrIyOJIEHHOM YPOBHE, SIBJISIOTCS CIOCOOOM
mubdepennmaniuy  oOy4eHHS Ha YPOBHE CpEIHEro oO0IIero oOpa3oBaHUsS U
NpU3BaHbl OOECHEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHHUM
o0MM, cpeaHUM MpodecCHOHANBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 O3TUX Y4eOHBIX TIPEIMETOB JOJKEH OBITh OpPUEHTHUPOBAH Ha
OPUOPUTETHOE PEIICHHE O0PAa30BATENbHBIX, BOCIMTATEIbHBIX W Pa3BUBAIOLIUX
3a/a4, CBA3aHHBIX C MpodopueHTauuend 00yJaromuxcsi U CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIacTU Hay4yHOTO 3HAHUS, CBSI3AHHOIO C OUOJIOTHEH,
MEIUIIMHOM, SKOJIOTUEN, TICUXOJIOTUEH, CIIOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma no yueOHoOMy mpenmery "buonorusa" naér npeacraBieHHE O
Henu M 3ajadyax M3ydeHus ydyeOHoro mpeamera «buonorusi» Ha yriayOiaEéHHOM
YpOBHE, onpeenser 00a3aTenbHoe (MHBAPUAHTHOE) PEIMETHOE COJIEpKAHUE, €TO
CTPYKTYPUPOBAaHHME IO pas3deliaM M TeMaM, paclpeielieHue M0 KJaccam,
PEKOMEHyeT MOCIEAOBATEIbHOCTh M3YyYEHUs YYEOHOro marepuana ¢ y4ETOM
MEXIPEIMETHbIX M BHYTPUIIPEAMETHBIX CBSA3€H, JIOTMKM Y4eOHOro mpoiecca,
BO3pPACTHBIX OcoOeHHOcTel oOywatomuxcs. B mporpamme 1o Ouosoruu
peaqn30BaH MPUHIUI MPEEeMCTBEHHOCTH C HM3y4YE€HHEM OHOJOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3zoBaHusi, Oiarojgaps YeMmMy MPOCMAaTPUBACTCS
HANpaBJICHHOCTh Ha  TMOCJEAYIOllee pa3BUTUE OUOJOTMYECKUX  3HAHWM,
OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
SKOJIOTMYECKOT0 MBIIUIEHHS, TMPEICTAaBICHUNA O 310pOBOM 00pa3e >XH3HU, Ha
BOCIIUTaHUE OEpPEKHOI0 OTHOIICHUS K OKpYyXKaroled mnpupogHou cpeae. B
nporpaMme 1o OWUOJIOTMM TakXKe IMOKa3aHbl BO3MOXKHOCTHM Y4eOHOro MpeameTa
«buonorusiy B peanuzamuu TpeboBanuit DPIOC COO kK T1UIAHUPYEMBIM
JUYHOCTHBIM, METaNpeAMETHBIM U TPEIMETHBIM pe3ylbTaTaM OOy4YeHHS U B
(OpMHUpPOBAaHMM OCHOBHBIX BHJOB Y4Y€OHO-IIO3HABATEIBHOW  JI€ATEIBbHOCTH
OoOy4JaromMxcs MO OCBOCHHUIO COJEpkKaHUS OHOJOTMYECKOro oOpa3oBaHUS Ha
YPOBHE CPEHEro 00111ero oopa3oBaHusl.

VYueOnpiii npeamer «buonorus» Ha ypoBHE CpeaHEro oo0mero oopa3oBaHMs
3aBeplIaeT OMOJIOrMYecKoe O00pa3oBaHME B IIKOJE€ W OpPHUEHTUPOBAaH Ha



pacuigpenyue u yriyOJieHue 3HaHWM 00yJaromuxcs O >KMBOW IMPUPOJIE, OCHOBAaX
MOJIEKYJIIPHOM M KIJIETOYHOW OWOJIOTHH, SMOPHOIOTMM W OHOJOTUU pa3BUTHS,
TCHETHKH, CEJICKIIUU, OMOTEXHOJIOTUH, SIBOIIOIIMOHHOTO YUEHHS U SKOJIOTHH.

N3ydyenne yuebHOro mnpeamera «buomorus» Ha yriiyOJIeHHOM YpOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIMXCS K TMOCIEAYIOIIEMY MOJYYSHUIO
Owojornyeckoro  o0Opa3oBaHMsl B By3ax W OpraHW3alUsiX  CPEIHEro
npodeccruoHaibHoro oopazoBanusi. OCHOBY €ro COIEp)KaHUs COCTaBJISET CUCTEMA
OMOJOTUYECKUX  3HAHWUW, TONYYEHHBIX TIPH HW3YYEHUH  OOyYAFOIIMMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX Pa3/elioB OMOJOTMKM Ha YPOBHE OCHOBHOIO
obmero obpazoBanusi, B 10—11 kjaccax 3TH 3HaHHUA TOJNYYarOT pa3BuTHe. Tak,
pacIIMpeHbl U YIIyOJieHbl OMOJOTWYECKHE 3HAHUS O PACTCHHSX, >KUBOTHBIX,
rpubax, OaKTepusX, OpraHU3ME 4YeIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX >KH3HHU,
JIOTIOTHUTENIBHO BKJIFOYEHBI OMOJIOTMYECKHE CBEICHUS MPUKIIAIHOTO U TIOMCKOBOTO
XapakTepa, KOTOpble MOXXHO HCIIOJIb30BaTh KaK OPUEHTUPHI JJISi MOCIETYIOUIEro
BbIOOpa mpodeccun. Bo3moxkHa Takke HMHTErpanusi OMOJOTHYECKMX 3HAHHHA C
COOTBETCTBYIOIIMMH 3HAHUSMH, TIOJYYCHHBIMHA OOYYAIOMIUMHUCS TIPH HU3YICHHUU
bu3KuKu, XUMHUH, Teorpaduu U MaTEMaTUKU.

CrpykTypa mporpamMmbl 1o ydyeOHOMY mnpenmery "buonorusa" orpaxkaer
CUCTEMHO-YPOBHEBBI ¥ DBOJIONHOHHBIA TIOAXOABl K W3YyYEHHIO OWOJIOTHH.
CoryacHO UM, U3y4arOTCs CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JIJIST )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3AIMH, YBOJIOIMN OPraHUYECKOro MUpa Ha 3emiie,
COXpaHEHUus: OMOJOTMYECKOro pa3HooOpa3us IutaHersl. Tak, B 10 xkiacce
U3Y4YalOTCSi OCHOBBI MOJIEKYJISIPHOM W KJIETOYHOW OHOJIOTHH, 3MOPHOJIOTHH U
OMOJIOTUY PAa3BHUTHS, TCHETHKHW W CEIICKIIMH, OMOTEXHOJOTUH W CHUHTETHYCCKOM
OMOJIOTUH, AKTYaIM3UPYIOTCS 3HAHUA OOYy4aloluXxcs Mo OOTaHUKE, 300JI0THH,
anatomuu, (Qusuonoruu uenoBeka. B 11 kiacce wu3ydaroTcs SBOJTIOIMOHHOE
y4€HHUE, OCHOBBI IKOJIOTUU U yUeHHEe 0 buocdepe.

VYyeOubiii  mnpeamer  «buonorus»  npu3BaH  00ECHEYUTh  OCBOCHHE
00yYarOIIMMUCST OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeW, IPUHIIUIIOB U MPaBuUJI,
JIEXKAIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUN O
CTPOEHWH, MHOTO00pa3WMM M OCOOCHHOCTSX KIIETKH, OpTaHW3Ma, IOMYJISAINH,
OMOLIEH03a, SKOCUCTEMbI, O BBLIAIOUIUXCS HAYYHBIX JTOCTHUKEHUSIX, COBPEMEHHbIX
UCCJICIOBAHUAX B OMOJIOTMH, IPUKIAJAHBIX aCMeKTaxX OUONIOrudYecKux 3HaHui. s
pa3BUTHS W TOJJCpPXKAHUS HHTEpeca OOydaroumxcs K OWOIOTHH HapsAay co
3HAYUTETHHBIM 00BEMOM TEOPETUUYECKOT0 MaTepHajia B COACPIKAHUH TPOTPAMMBbI
1o OMOJOTUHU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIICHHUS U Pa3BUTHUS
TOM WM HUHOW 001acTM OWOJOTMH, BKJIAJIOM OTEYECTBEHHBIX M 3apyOEKHBIX
YUEHBIX B PEIICHNE BAKHEHTITNX OMOJIOTMYECKUX U IKOJIOTUIECKUX TPOOIIEM.



Lenp uzyuenus yueoHoro npeamera «buonorus» Ha yriyOn€HHOM ypOBHE —
OBJIaZICHHME  OOYy4alOUIMMHCS  3HAHUSMU O  CTPYKTYPHO-(QYHKIMOHAIbHOU
OpraHM3allud JKUBBIX CHCTEM pa3HOro paHra M NpuOOpeTeHHe yMEHH
UCIIOJIb30BaTh 3TU 3HAHUS B (POPMHPOBAHUM MHTEpEca K ONpeeraeéHHOM obiactu
npodeccuOHaIbHON JeATEeIbHOCTH, CBSI3aHHOM € OHOJOrHeW, WIM K BbIOOpY
y4eOHOT0 3aBeICHUS JIJISl IPOOJIKEHUSI OMOJIOTMYECKOr0 00pa3oBaHMsl.

JlocTikeHne 1end u3ydeHuss ydeOHoro mpeamera «buomorus» Ha
yrayOJa€HHOM YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOIINX 3a/1au:

OCBOCHHME O00YYarOIIUMUCS CUCTEMbI OMOJOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOrMYECKUX TEOPHSIX, KOHUEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBUjIaX, COCTABIIAIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHUHY MUPA; O
CTPOCHUH, MHOTo00pa3uv M OCOOCHHOCTAX OHOJIOTMYECKUX CHUCTEeM (KJIEeTKa,
OpraHu3M, MonyJsLus, BUa, OUoreoneHos3, ouocdepa); o BbIAAIOMINXCA OTKPBITUSIX
Y COBPEMEHHBIX MCCIIEIOBAHUSAX B OMOJIOTUH;

O3HAaKOMJIEHHE OOYYaIOIIMXCA C METOJAMM II03HAHMS >KMBOM MPUPOJBIL:
UCCIIEIOBATEICKUMH  METOJAaMU  OHOJOTMYECKUX HayK (MOJEKYJISpHOH U
KJIETOYHOM OHWOJOrMM, HMOPUOIOTUM U OMOJOTUM PA3BUTHS, TEHETUKH W
CeJIeKIIMM, OWOTEXHOJOTMU U CHHTETHYECKOW OWOJIOTHUH, MaJeOHTOJOTUH,
9KOJIOTMM);  METOAaMH  CaMOCTOSITEIBHOIO  NPOBEIEHUS  OMOJOrMYECKHX
UCCIe/OBaHUM B JlabopaTopun U B mpupoje (HaOIroAeHue, HU3MEpEHUE,
AKCIIEPUMEHT, MOJICTMPOBAHUE);

OBJIaZicHHe OOYy4YaloIIMMHUCS  YMEHHUSIMU: CAMOCTOSATEIbHO  HAXOAMTb,
AHAJIM3UPOBATh W HCIOJIb30BaTh OHOJIOTMYECKYI0 HH(POPMALIMIO; IOIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH U CUMBOJMKOMN; YCTAaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M  COIMAIbHO-3KOHOMHUYECKUMHU M  HKOJIOTUYECKUMHU
npo0JieMaMH YE€JI0BEYECTBA; OLEHUBATH IOCIEICTBHUS CBOEU AEATEIBHOCTH IO
OTHOIICHUIO K OKPYXKAIOIICH TPHUPOJAHOU cpene, COOCTBEHHOMY 3J0POBBIO H
3I0POBBIO0  OKPYKAIOLIUX  JIIOA€H; OOOCHOBBIBATH M COONIOAATh  MEpPbI
npodunakTuku MH(GEKIIMOHHBIX 3a00JeBaHUM, MpaBWiia MOBEAEHUS B MPUPOJE U
oOecrieueHust 6€30MacHOCTH COOCTBEHHOM KU3HENEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsIX TMPUPOJHOTO W  TEXHONEHHOTO  XapaKTepa; XapaKTepu30BaATh
COBPEMEHHbBIE HAYUYHbIE€ OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y OOYYAIOMIMXCS MHTEUIEKTYAJbHBIX U TBOPUECKUX CIIOCOOHOCTEN
B IpOILIECCE 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITUSIMU U COBPEMEHHBIMHU
UCCIIEIOBAaHUSAMH B OMOJOTMH, PEUIAEMBIMU €10 MpoOJeMaMU, METOJOJIOTHEN
OMOJIOTUYECKOTO UCCJIEIOBAHMUS, IPOBEJICHUS AKCIIEPUMEHTAIIbHBIX
UCCIIEZIOBAHUMN, pelIeHUs] OMOIOTHYECKUX 3a]1a4, MOJIEIUPOBAHUS OHOIOTMUECKUX
00BEKTOB U MPOIIECCOB;



BOCTIMTAaHUE Y O0yUYaIOIMXCS IEHHOCTHOTO OTHOIIEHUS K JKMBOW MPUPOJIE B
IIEJIOM M K OTJEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUYECKOH,
TEeHETUYECKOM TIpaMOTHOCTH, OOILIEH KyJIbTypbl TIOBEEHHUS B IPUPOJE;
MHTETPAINH €CTECTBEHHO-HAYYHBIX 3HAHUII;

npuobpeTeHre  OOYyJaroIMMHUCA  KOMIIETEHTHOCTH B PallMOHATBHOM
OPUPOJONOIb30BaHUM (COONIOICHNE TPaBUJI IOBEJAEHUS B MPHUPOJAE, OXPaHBbI
BUJIOB, IKOCHCTEM, OHOCc(hepbl), COXpaHEHUH COOCTBEHHOT'O 37J0POBBSI U 370POBbS
OKpyXXaromux Jrojed  (coOmromeHuss Mep nOpoduiakTuku — 3a0o0JieBaHUM,
oOecrieyeHue 0€30MaCHOCTU KUZHENEATETbHOCTH B YPE3BBIYANWHBIX CUTYAIUSIX
OPUPOJHOTO W TEXHOTEHHOIO XapakTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJOTUYECKUX 3HAHWA U YMEHUH B MMOBCEIHEBHOMN JKU3HU;

CO3JaHWe  YCIOBUM I  OCO3HAHHOI'O  BbIOOpa  OOydYaroIIMMHCS
UHAUBUYaTbHON o0Opa3oBaTenbHON TPaeKTOPHH, CIIOCOOCTBYIOLIEH
noclieaymiemMy npodecCuOHAaTLHOMY CaMOOIPEACICHUI0, B COOTBETCTBHH C
WHIUBHUIyaJIbHBIMH UHTEPECAMH U TOTPEOHOCTSIMU PErruoHa.

OO6miee yucino YyacoB, OTBEICHHBIX HAa U3y4YECHHE OMOJIOTMHU Ha YriIyOJIeHHOM
YpOBHE CpeJHero ood1iero oopaszoBanus, cocrapiser 204 yaca: B 10 kimacce — 102
yaca (3 vaca B Heneno), B 11 kitacce — 102 yaca (3 yaca B HezeO).

Ot16op opranuzanuoHHBIX (HOPM, METOJOB U CPEICTB OOyUEHHS] OMOJIOTUU
OCYUIIECTBIISIETCS. ¢ YYETOM CHEU(UKU €ro COAEp>KaHHus M HAMpaBICHHOCTH Ha
NpOAOJKEHUE OMOJIOrMYecCKOro Oo0pa3oBaHWs B  OpraHU3alMSIX CpPEIHEro
po¢eCCUOHATIBHOIO U BhICIIEr0 00pa30BaHUsL.

O0s13aTenbHBIM yCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
ABIJISIETCSl TIPOBEJICHNE Ja0OpPAaTOPHBIX M NpakTUdeckux paboT. Taxxke yuactue
00y4YaromMnXcs B BBIMOJTHEHUU MPOEKTHBIX M Y4EOHO-MCCIEA0BATENBCKUX PaldoT,
TEMaTHKa KOTOPbIX ONpEAeNseTcs y4yuTelleM Ha OCHOBE HUMEIOIIMXCS
MaTepUATbHO-TEXHUIECKUX PECYPCOB U MECTHBIX MMPUPOJHBIX YCIOBUH.



COILEPKAHUE ObYUYEHUA
10 KIIACC

Conepxanue TpOrpamMebl, BBIAEIECHHOE KYPCUBOM, HE BXOAUT B NPOBEPKY
rocyaapcTBeHHou uroropoit arrecranuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHas OUOIOTUsl — KOMILIEKCHAs: Hayka. KpaTkas uctopusi pa3BUTHUS
Ouonoruu.  buonormdyeckue HaykKMu M HM3y4yaeMble  MMH  MOPOOJIEMBI.
OyHIaMEHTaJdbHbIEC, NPUKIAJHbIE W TOWCKOBBIE HAYyYHBIE HWCCIEIOBAHUS B
OMOJIOTHH.

3naueHnne Ouonoruu B (GOPMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYUYHOMN
kaptuHbl mupa. [lpodeccun, cBsizaHHbie ¢ Ouosiorued. 3HaueHUe OUOJIOTUU B
NPAKTUYECKON JIEATEIbHOCTH 4YEJOBEKAa: MEAUIUHE, CEIbCKOM XO3SICTBE,
IIPOMBILIUIEHHOCTH, OXPAaHE MPUPOJIBL.

JdemoHcTpanuu

[Toptpersi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [dapsuH,
VY. I'apsen, I'. Mennens, B. 1. Bepuaackuu, U. I1. I1aBnos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodeen-Pecosckuit, JIxx. Yorcon, @. Kpuxk, /1. K. benses.

Tabmunpl U cxembl: «CBsi3b OWMOJNIOTMU C JPYrUMHM Haykamuy», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YYeHHE

XKuple cuctembl Kak mpeaMer wu3ydeHust Ouonormu. CBOWMCTBA JKHUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOrO0 COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTb,
CIOKHOCTb M YHOPSIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHHU3aLIMS,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTb, U3BMEHYMUBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHu3alii >KUBBIX CHUCTEM: MOJEKYJISIPHBIM, KIETOYHBIM,
TKAHEBBIH, OpPraHU3MEHHBIM, MOIYJISIUOHHO-BUI0OBOM, AKOCUCTEMHBIN
(Ouoreonenotnueckuit), Ouochepusiil. I[lporeccel, npoucxonsiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KWMBOro. JKW3Hb Kak (opma CyIecTBOBAHHMS
Marepuu. Hayku, n3ydaromine >KMBbl€ CUCTEMbI Ha Pa3HBIX YPOBHSIX OPTaHU3AIUU.

N3yuyenue xuBbIX cucteM. Meroasl Ouonornyeckoid Hayku. HaOmromenwue,
U3MEPEHUE, IKCIEPUMEHT, CUCTEMATU3alMs, MeTaaHan3. [IoHsTHE O 3aBUCUMOI1 U
He3aBUCMMOW mniepeMeHHOM. [lmanupoBanume »skcnepumenra. IlocraHoBka wu
nposepka runore3. HyneBas runoresa. Ilonstre BbIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonorumueckux mgaHHbIX. OIlEHKAa JAOCTOBEPHOCTH IMOIYYEHHBIX
pe3yapTaroB. [IpUyYMHBI HUCKaXKEHUS PpE3yNbTAaTOB »JKcrnepumeHTa. lloHsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuupl u cxembl: «OCHOBHbIE NpPHU3HAKH JKU3HW», «buonornyeckue
cuctembl», «CBOWCTBAa KUBOW MaTepUU», «YPOBHU OpraHU3alli >KHUBOH
npupoae», «CTpoeHue >KUBOTHOM KIETKNW», «TKaHM JKUBOTHBIX», «CUCTEMBI
OpraHoOB YEJIOBEYECKOro opraHuszma», «buoreonenos», «buochepa», «Metoasl
U3YUYEHUS )KUBOU IIPUPOIBI.

O6opynoBanue:  yabopaTopHoe  OOOpYyJIOBaHWE  JUISI  IPOBEACHUS
HAOJTIOICHUI, U3MEPEHUIA, SKCTICPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IMYHBIX METOIOB IIPU
W3YYEHUH JKUBBIX CUCTEM.

Tema 3. buosorusi KJIeTKH

Knerka — cTpykTypHO-QYHKIIMOHAIbHAS eAWMHUIIA KUBOro. Mcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHHS COBPEMEHHON KJIECTOUYHOU
TEOPUHU.

MeTtonpl  MOJIEKYJSIPHOM ©  KJIETOYHOW  OWOJIOTMH:  MHKPOCKOIIHS,
xpomatorpadus, NEeKTpodope3, METOJ MEUYEHbIX aTOMOB, AU depeHnrnanbHoe
HEeHTpUPYTrupoBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue GuxkcuposanHvix
K1emok. DIEeKTpOoHHasi MUKpockonusi. Korgoxanvnas mukpockonus. Bumanvhoe
(npusicuznerHoe) uzyueHue Kiemox.

JdemoHcTpanumn

IToptpetsl: P. I'yk, A. JleBenryk, T. llIBanu, M. llneitnen, P. Bupxos, K. M.
bap.

Tabmuupl u cxembl: «CBETOBOM MHKPOCKOM», «DJIEKTPOHHBIM MUKPOCKOID,
«HMcTopust pa3BUTHS METOA0B MUKPOCKOITUI».

OO0opyioBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX U OAKTEPHUATLHBIX KIETOK.

IIpakTuyeckass padora «l3yueHne MeTOAOB KJIETOYHOW OWOIOTUU
(xpomatorpadusi, snekTpodope3, auPpdepeHIHAIbHOE UEHTPUPYTHUPOBAHUE,
TT1IP)».

Tema 4. Xumnueckasi OpraHu3anus KIeTKU

XUMHUYECKAM COCTaB KJIETKUA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bonma m e€ ponp Kak pacTBOpPHUTENSA, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKU, TEIUIOperyisainuu. MuHepalibHble BellecTBa KIETKH, UX OHOJOrhYecKas
poJib. POJIb KAaTHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BemecTBa KIETKU. buonorndeckne mnoauMmepsl. benku.
AMMHOKHUCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoi Monekyinbl. [lepBuunas
CTpYKTypa Oenka, MenTuaHas CBs3b. BTopuyHas, TpeTU4Has, YETBEPTHUUHAS
cTpykTypsl. [enarypamus. CBoiictBa OenkoB. Kiaccupukauus  Oenkos.
buonornyeckue pynkuun 0enkos. /lpuonut.



VYrneBoasl. MoHOCaxapubl, [ucaxapuibl, OJUrocaxapu/ibl U MOJIUCaXapHbl.
O6mmii 1wUIaH CTpoeHHUs U (PU3UKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornueckue GyHKIIUN YTIIEBOAOB.

Jlunuasl. ['uppopunsHO-rUAPOdOOHBIE cBOMCTBA. Kitaccudukanus JTUnuaos.
Tpurnunepuasl, (ochonunuasl, BOCKH, cTepouibl. buonormyeckue GyHKIMH
aunuaoB. OO1Ire CBOMCTBA OMOIOTHISCKUX MEMOPAH — TEKYYECTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHUIO, TOITYIIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK u PHK. CrpoeHue HYKIEMHOBBIX KHUCIOT.
Hyxneorunpr. Ilpunnun kommiementapuoctu. IlpaBwio Yapradda. Crpykrypa
JIHK — nBoitnas ciupanb. MecTtoHaxoxaeane u ononornyeckue Gynkiuu JJHK.
Bunsr PHK. ®ynkiuu PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B moisekyiae ATO.
buonoruueckue ¢pynkuuu AT®. BoccraHOBIEHHbIE IEPEHOCUUKH, UX (PYHKIIUU B
kinetke. [pyeue wuyxneozuompughocpamer (HT®). CexenupoBanue JHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, nPomeoMuKu.

CrpykrypHas Ouonorus: OMOXUMHUUYECKHE U OMOPU3UYECKHE HCCIICIOBaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OuoMonekyl. Mooderuposarnue
CMPYKMYpsl U QYHKYUN OUOMONEKVI U UX KOMNIeKco8. KomnbromepHulil ouzatin u
opeanuyeckuil cCunmes OUOMONEKY U UX HENPUPOOHBIX AHATO208.

JdemoHcTpanumn

[Toptpetsr: JI. ITonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Juarpammel:  «PacnpeneneHue XMMHUYECKMX DJIEMEHTOB B HEXKHBOU
npupojae», «PacnpenereHne XUMHUYECKUX SJIEMEHTOB B )KUBOU MPUPOJIE».

Tabnuuel u cxemsl: «llepuoanyueckass TabnuIa XMMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJEeKyJbl BOJbI», «BemecTtBa B coctaBe Opranu3sMoB», «CTpoeHHe
MOJIEKYJIbl Oenka», «CTpyKTypbl OEIKOBOW MOJEKyIbl», «CTpPOEHHE MOJEKYIH
yraeBoaoBy», «CTpoeHHE MOJNEKyJl JunuaoB», «HyKIenHOBbIE KHUCIOTBD,
«Ctpoenne Monekysibl ATD».

OO6opynoBaHue: XUMUYECKas 1MOCy1a U 000pyI0BaHUE.

JladbopaTopHas padora «OOHapyKeHHE OETKOB C MOMOIIBIO KaueCTBEHHBIX
pEAKIUIA.

JladbopaTtopHas  paGora  «lccrmenoBaHMe — HYKIEUHOBBIX  KHCIIOT,
BBIICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema 5. CTpoenne u QyHKINM KJIETKH

Tumel KJIETOK: »JykapuoThuyeckas U Ipokapuorudeckas. CTpyKTypHO-
GbyHKIIMOHAbHBIE 00pa30BaHUS KIETKU.



Ctpoenue npokapuoTrueckoi kietku. Kiierounas crenka 6akrepuil 1 apxen.
Oco0eHHOCTH CTpOEHMsI TeTepoTpodHON U aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib MPOKapuoT B OMOIIEHO3aX.

Ctpoenue 151 (GYHKIIMOHUPOBAHUE 3YKapUOTUYECKOU KJIETKHU.
[Ina3marnueckass wmemOpana (mazmanemma).  CTpykTypa —IUIa3MaTHUYECKOU
MeMOpaHbl. TpaHCTIOPT BEMIECTB uUepe3 MIa3MaTHYECKYyI0 MEMOpaHy: MacCUBHBIH
(mudy3mus, obneru€unas auddysus), aKTUBHBIA (TIEPBUYHBIA W BTOPUIHBINA
akTUBHbIA TpaHcnopT). Ilomynponunaemocts MemOpanbl. Pabora HaTpuii-
KaJIMEeBOr0 Hacoca. DHAOLMTO3: MUHOUUTO3, (haromuto3. Jk3ouuTo3. Kierounas
crenka. CTpykTypa u GyHKIMH KIETOYHOM CTEHKH paCTeHUM, TPUOOB.

Huromma3zma. [uto3oms. Ilutockener. [(BmxeHune nurormiazMbl. OpraHoUabI
kieTku. OpHoMeMOpaHHbIE OpPraHOWAbl KJIETKH: JHJOIUIa3MaTHYeCKas CeTh
(QIIC), anmapat I'onblKK, JTU30COMBI, UX CTpoeHHE M (QyHKIHMH. B3auMocBs3b
OJTHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHE TPaHYISIPHOTO PETUKYIyMa.
Mexanuszm nanpaesnenus 6eaxos ¢ JIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [nmankuii  (arpaHyssIpHbIM)  SHAOIIA3MATHYECKUI
perukynym. CekperopHas ¢yHKIus anmapara ['onbmku. Moougurkayus benkos 6
annapame [ onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILIECTB B KJIETKE. Bakyonn pacturenbHbIX Ki1eTOK. Kierounslii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWABl  KJIETKH:  MUTOXOHJPUU,  TIJIACTHUIBI.
IIpoucxoorcoenue mumoxonopuii u niacmuod. Cumobuozenes (K.C. Mepesckosckuii,
JI. Mapeynuc). Ctpoerre u (YHKIIMH MHUTOXOHIpUN W Iactui. llepBuunsie,
BTOPUYHBIE UM  CIIOXKHBIE  IUIACTUALI  (POTOCHHTE3UPYIOIIUX  DYKAPHUOT.
XJIOpOIUIACTHI, XPOMOIUIACTHI, JIEMKOIUIACTHI BBICIIMX PACTCHUN.

HememOpanubie opranouabl kiaetku CtpoeHue v (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUI0B KJIETKHU. Pu6ocombl. Ilpomesicymounvie Qunamenmul.
MuxkpodunamenTsl. Axmunogvie muxpogpuiamernmol. MpIIIEUHBIE  KIIETKH.
AxmuHo8ble KOMHOHEHmMbl HeMbluleuHblX Kiemok. Mukporpybouku. KieTouHslii
nentp. CrpoeHue U JBMKEHUE KIYTUKOB U pecHUYeK. MUKpOTpyOOUKHu
muroruiasmel.  Llentpuons. benku, accoyuupoganmvie ¢ MuxpoguiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

SAnpo. O6onouka sifpa, XpOMaTUH, KapHOIUIa3Ma, SJPBIIIKK, UX CTPOCHHE U
byakiuu. Anepubiit 0enkoBblii MaTpukc. IIpocTpaHCTBEHHOE pacIoOKEHUE
XpoMocoM B HHTephazHOM siape. dyxpomamun u cemepoxpomamut. bemku
XpOMaTHHA — THUCTOHBI. /Jlunamuka s0epHOUt 00010YKU 6 Mmumose. HoepHviii
MPaucnopm.

Krnerounsie BritoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK 3YKApUOT
(pacTUTENBHOM, JKUBOTHOM, TPUOHON).

JdemoHcTpanuu



[Toptpersi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuuel 1 cxembl: «CTpoeHHE SYKAPUOTHUECKOW KIETKH», «CTpoeHue
XKUBOTHOM  KjieTkn», «CTpoeHHe  pacTUTENbHOM  KIeTKW», «CTpoeHue
MUTOXOHIPUNY, «Sapoy, «CTpoeHne NpOKapruOTUYECKOU KIETKH.

OO6opynoBaHue: CBETOBOM MHMKPOCKOMN, MHKpPOIpEnaparbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOTpenapaThl 0aKTepUaIbHbIX KIETOK.

JladbopaTopHass paGora «lI3ydeHHe CTPOEHUS KIETOK Pa3JIUYHbIX
OpPraHU3MOB).

IpakTHuyeckas padora «/3yyeHrne CBOMCTB KJIETOYHON MEMOpaHBI.

JlaGoparopuasi padora «lccrnenoBaHue ma3Moiiu3a MU JIETUIA3MOJIM3a B
PACTUTENbHBIX KIIETKaX».

IIpakTnueckass  paGora  «V3ydyeHue  JBWKEHUS  LUTOIUIA3MBI B
PACTUTENBHBIX KIIETKaX».

Tema 6. O0OMeH BelleCTB M NpeBpalleHie JHEPIUU B KJIeTKe

AcCHUMUTISATINAS W TUCCUMIIAIINS — JIBE CTOPOHBI MeTabonm3ma. Tumsl oOMeHa
BEIIECTB: aBTOTPO(DHBIM U rerepoTpodHbIi. YuacTue Kuciopola B OOMEHHBIX
nporeccax. JHepreruyeckoe obecrnedueHue kierku: mpespamenue ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapaKTep peakiuid KJIETOYHOTrO
Merabonu3zma. DepMEHThl, UX CTPOCHHE, CBOMCTBA W MEXaHU3M JEUCTBUS.
Kodepmentsl. OTnuunsi pepMeHTOB OT HEOPTaHUYECKUX KaTaiu3aTtopoB. bemku-
aKTUBATOPbl M OENKU-UHTHOUTOpPHI. 3aBUCUMOCTh CKOPOCTH (DepMEHTATUBHBIX
peaKImii OT pa3INYHbIX (PAKTOPOB.

IlepBuuHBI CHUHTE3 OPraHUYECKMX BEHIECTB B KieTke. DoTocuHTES.
AHOKCUceHHbIll U OKCcuceHHblll omocunmes y baxmepui. Ceemocodouparoujue
nUSMeHmyvl U NUSMEeHMbl peakyuonHo2o yeumpa. Ponb XJIOpPOIUIacTOB B MPOLECCE
dorocunTeza. CBetoBas u TemHoBasi pa3pl. Domoodvixarue, Cs., Cs. u CAM-munuwr
Gpomocunmesa. IlponykTuBHOCTH (GOTOCHHTE3a. BnusHue pa3nuyHbIX (aKTOPOB
Ha CKOpOCTh (hoTocHHTE3a. 3HaueHue GOTOCUHTE3A.

XEeMOCHHTES. PazHoobpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUITUPYIOMUE OaKTEePUH, KEIE300aKTEPHUH, CEePOOAKTEPUU, BOIOPOIHBIC
OakTepuu. 3HaUYEHUE XEMOCHUHTE3A.

AHaspoOHbie opranu3mbl. Buabl Opoxkenus. IlpogykTel OpoxkeHuss U uX
UCIIOJIb30BAaHUE YENIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUM U BO30YyAUTENIHN O0JIE3HEN.

A3poOHBIE OpraHu3MBI. Oransl JYHEPreTUYECKOr0 oOMeHa.
[ToaroroButenbHbii 3Tan. [ MHKOINU3 — OECKUCIOPOAHOE PACIICIUIEHUE TITFOKO3bI.

buonornueckoe okucieHUE, WA KIETOYHOE JbIXaHUE. POiIb MUTOXOHIpUN B
nporeccax ouonoruueckoro okucienus. Lluknnueckue peakiuu. OKUCIUTEIbHOE
dbochopuwiupoBanue. Ouepeus memopaHnoz2o epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmasel. llpeumyinecTBa a’poOHOr0 MyTH
oOMeEHa BellecTB nepes aHapOoOHbIM. DP(HEKTUBHOCTh YHEPTETUUECKOT0 OOMEHa.

JdemoHcTpanuu

[Toprpersr: k. [Ipuctin, K. A. Tumupsses, C. H. Bunorpanckui, B. A.
Ourenbrapar, 1. Murtuenn, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «D@OTOCHHTE3Y, « IHEPreTHISCKUN 00MeH», «brnocuHTE3
oenkay, «Ctpoenue pepMeHTa, «XEMOCHHTE3.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpYIOBAaHHME AJII MPUTrOTOBJICHHS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopHass  padora «/3yueHHE  KATAIUTUYECKOW  AKTUBHOCTH
dbepMeHTOB (Ha TpUMEpE aMIIIa3bl UK KaTaasbl).

JlabopaTtopHass pabora «M3ydyeHue (HEpMEHTATUBHOIO paCIICIICHUS
NEPOKCHIa BOJOPO/A B PACTUTEIbHBIX U KUBOTHBIX KIETKAX.

JlabopaTtopnass padora «CpaBHeHue 1mporieccoB (orocuHTe’a U
XEMOCHHTE3a».

JlabopaTopHas padora «CpaBHEHUE MTPOIIECCOB OPOKEHUS U ABIXAHUSI.

Tema 7. Hacaeacreennasi uHGopManus U peaju3anus eé B KiIeTKe

Peakuun MarpuuHoro cunres3a. [IpuHUIMI KOMIUIEMEHTAPHOCTH B PEAKIIMSIX
MaTPUYHOIO cuHTe3a. Peanusanus HacnencTBeHHOW MH(opMmanuu. I'eHeTnueckuii
KO, €ro cBoucTBa. TpaHckpunuusa — wmaTpuuHblii cuHTe3 PHK. IlpmHnmmsr
TPAHCKPUIIUHU: KOMIUIEMEHTApPHOCTh, AHTUNAPAIIIEIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuueckou xnemxe. Hexooupyrowue PHK.

Tpancnsuug u e€ 3tanbl. Yuyactue TpancnopTHeix PHK B OnocunTese Oenka.
VYcenoBus Ouocunre3a Oenka. KoaupoBanme amunokucior. Ponbp pubGocom B
Oouocunrese Oenka.

Coepemennvie npeocmasienusi o cmpoenuu ceHog. OpraHuszalys reHoMa y
IPOKApPUOT W DYKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MHpokapuor. ['mmoresa
oneponHa (®. Kako0, XK. Mano). Monexynsapuvie mexanusmvl 3KCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomul 2enog. Perynsuus oOMEHHBIX
npoueccoB B KieTke. Kierounslii romeocTas.

Bupychl — HekseTouHble (OpMBbI KU3HU U 00JIMraTHbie napa3uthl. CTpoeHue
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKuzHeHHbili YUK
JHK-cooeporcawux  eupycos, PHK-cooepocawux eupycos, 6baxmepuoghaeos.
Obpamuas mpanckpunyus, pesepmasd, unmezpasa.

Bupychbie 3a0oneBanus denoBeka, ®KUBOTHbIX, pacteHuit. CIIN/], COVID-
19, counanbHbie U METUIIMHCKUE TPOOIIEMBI.

Buoungpopmamuxa: unmeepayus u aumaiuz oonvuux maccugos («bigdatay)
CMPYKmMYpHuIX OUoI02udeckux Oanuvix. Hanomexnonoeuu 6 ouono2uu u meouyuHe.
lIpoepammupyemoie pynkyuu 6eaxos. Cnocodvl 00cmasKu 1eKapcms.



JemoHcTpanumn

[Toptpersr: H. K. Konsuos, /. . IBanoBckui.

Tabmumpl 1 cxembl: «buocunTe3 Oenkay, «I'eHeTHUEeCKUU KO», «BUPYCHI»,
«bakrepuodarmn».

IIpakTnuyeckas padora «Co31aHUE MOJEIN BUPYCA.

Tema 8. /KusHeHHbI HUKJ KJICTKH

Knerounsiii 1ukn, ero mepuoabpl W perymsinusa. WHrepdaza u  MUTO3.
Oco0eHHOCTH TMpolleccoB, MpoTeKarmux B uHTepdaze. [loaroroBka KIETKH K
neneHuto.  IlpecuHreTndyeckuit  (MOCTMUTOTUYECKHHM),  CHUHTETHYECKHM U
MOCTCUHTETUYECKHH (MMPEMUTOTHYECKUI ) TIepUoAbl MUHTEPGa3bI.

Marpuunsii cunre3 JIHK — permukanms. [Ipunnunsr perummkamuu JJHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJIIEIBbHOCTD.
Mexanusm permnukauuu JTHK. Xpomocombl. CTpoeHue xpomocoM. TemoMepsl U

TeiaoMepa3a. XPOMOCOMHBIH Ha0Op KJIETKHM — KapuoTun. JIMIUIOWgHBIA U
TarioONIHBI  HAa0Opel  XpoMocoM. ['omonmormunbie Xpomocombl. I[lomoBbie
XPOMOCOMBI.

Henenue knetkn — wmuTo3. CraguM MUTO3a W NPOUCXOASALIME B HHUX

nmpouecchl. Tunel Muto3a. KaprokuHe3 u 1uTOKMHE3. buonorndeckoe 3HaueHuUe
MHTO3a.

Perynsuus muToTHYecKoro Iukia kieTku. [IporpamMmmupyemasi KieTouyHas
rubenp — arnomnTo3.

Knerounoe siapo, XxpoMocombl, (DyHKIIMOHaNbHAs TEeHOMUKA. MexaHuzmbl
npoaughepayuu, oughpepenyuposku, cmapenus u euberu kKiemox. «lL{ugpposas
K1emKka» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JdemoncTpanuu

Tabmunpl 1 cxeMbl: <«OKW3HEHHBIN MUK KIEeTKH», «Muros», «CtpocHue
xpomocom», «Permukanus [JHK».

OOGopynoBaHKe: CBETOBOM MUKPOCKOI, MUKpOIIpenapathl: «MHUTO3 B KJIeTKaxX
KOpEIIKa JTYKa.

JlabopaTropHasi  paGora «MI3yueHne  XpoMOCOM  Ha  TOTOBBIX
MUKpOIpenapaTax».

JlabopatopHnas padora «HabmoneHre MuTo3a B KJIETKaX KOHUMKA KOpEIIKa
JyKa (Ha TOTOBBIX MHUKpOIIpenapaTax)y.

Tema 9. CTpoenue u GpyHKIUM OPraHM3MOB

buonornueckoe pazHooOpaszue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOT OKJIETOYHBIE OPTaHU3MBI.

OCOOCHHOCTH  CTPOGHHUS U JKU3HENEATENbHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakrepum, apxeu, OJHOKICTOYHBIE TPHUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIIH, APYrye NMPOTUCTHI. KOJTOHMAaNbHbIE OPraHU3MBI.



B3auMocBsa3b 4acTe MHOTIOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl M
cucteMbl opranoB. OpranusMm Kak €IMHoe 1enoe. ['omeocras.

Tkanu pacrenuil. Tumbel pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas,
MOKpPOBHAs, MPOBOAsAIIAsl, OCHOBHAasg, MexaHuueckas. OCOOEHHOCTHM CTPOCHWUS,
(GyHKUMN U pacoOI0KEeHHs TKaHEH B opraHax pacTEHUM.

TkaHU KXUBOTHBIX U YEIOBEKA. THIBI KUBOTHBIX TKAHEH: 3MUTEIHAIbHAS,
COCIMHUTETbHAS, MbIIeYHas, HepBHas. OCOOCHHOCTH CTpOEHUs, (PYHKIUU W
pPacnoIOKEHUS TKAHEW B OpraHax KUBOTHBIX U YEIIOBEKA.

Opransl. BereratuBHble M T'€HEpaTUMBHbIE OpraHbl pacteHuid. OprasHbl U
CHCTEMBI OPTraHOB KMBOTHBIX U 4esioBeKa. D yHKIIMHA OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pactennii. CkeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX >KUBOTHBIX. HapyxHbli M BHyTpeHHUH ckeneT. CTpoeHue u
THIIbI COCIMHEHUS KOCTEM.

JIBmokeHne  opraHu3moB.  J[BMJKEHHME  OJHOKJIIETOYHBIX  OPraHU3MOB:
aMEOOMTHOE, KT'YTHUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTIOKJIETOYHBIX PACTEHMIA:
TPONU3MBl M HACTUU. J[BM)KEHHME MHOTOKIETOYHBIX JKMBOTHBIX M YEIIOBEKA:
MblleyHasi cuctema. Pednekc. CkeneTHbie MBIIIIBI U UX padoTa.

[Iutanue opranuszmoB. Ilornomenue BOABL,  YIVIEKUCIOIO Tra3a W
MHUHEPAIBbHBIX BEIIECTB pacTeHHUsIMU. lIuTanme kMBOTHBIX. BHyTpunonoctHoe u
BHYTPUKJIETOUHOE MHuIleBapeHue. [IutaHne mno3BOHOUHBIX >KMUBOTHBIX. OTHEIbl
NUIIEBApUTENBHOrO Tpakra. [lumeBapurensHble xenes3wl. llumeBapurenbHas
CHCTEMA YEIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pacteHuil. Jlpixanue ;xuBoTHbIX. Juddy3us
ra3oB Uepe3 MOBEPXHOCTh KiIeTkU. KoxkHoe npixanue. [pixarenbHasi TOBEPXHOCTD.
XKabepnoe u n€royHoe apixaHue. /[pIxaHne MO3BOHOUHBIX KUBOTHBIX M YEJIOBEKA.
DBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKUX TO3BOHOYHBIX >KUBOTHBIX.
JlpixaTenpHas cucTeMa 4YenoBeKa. MeXaHu3M BEHTWISIUMH JETKUX Y MNOTHI] U
MJIEKOMUTArOIIUX. Perynsamus apixanus. J{pixaTeabHble 00bEMBI.

TpaHcnopT BeLIECTB Y OpPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
TpaHcnopT BemecTB Yy KUBOTHbIX. KpoBeHOCHas cucTteMa W €€ OpraHsbl.
KpoBeHocHast cucteMa TMO3BOHOYHBIX JKHUBOTHBIX MW 4enoBeka. Cepane,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyrum KkpoBooOpamieHus. IBOJIOLMOHHBIE
YCIIO)KHEHUSI CTPOCHHSI KPOBEHOCHOW CHCTEMbI NMO3BOHOYHBIX >KMBOTHBIX. Pabora
cepala U €€ perysiius.

Brinenenue y opranusmoB. Beinenenue y pacteHuil. Beigenenue y
KUBOTHbIX. CokpaTuTenbHble Bakyonu. Opranbel BblaeiaeHus. PuiabTpauus,
CeKperusi 1 00paTHOE BCAChIBAHWE KaK MEXaHU3MbI PaOOThI OPTAaHOB BBIJICIICHUS.
CBsi3b MOJIOCTHU T€NIA C KPOBEHOCHOM U BBIACIUTENILHON cucTeMamu. Beiienenue y



MO3BOHOYHBIX >KMBOTHBIX U 4yenoBeka. [louku. CtpoeHue u GyHKIMOHUPOBAHHUE
HeppoHa. OOpa3zoBaHHE MOUH Y YEIOBEKA.

3ammra y OpraHu3MOB. 3alluTa y OJHOKIETOYHBIX OpraHu3MoB. Cropbl
OakTepuii M UHUCTHl MPOCTEHIIMX. 3allUTa y MHOIOKJIETOYHBIX pacTEHUH.
Kyrukyna. Cpeacrsa macCUBHON M XUMHAYECKOM 3a1UThl. OUTOHIUIBI.

3amunra y MHOTOKJIETOYHBIX >XMBOTHBIX. IIOKpOBBI M HMX NPOW3BOAHBIE.
3amura opraHu3ma ot OonesHed. IMMyHHas cucrema 4denoBeka. KierouHwlil u
TyMOPAJIbHBIH MUMMYHHUTET. BpokaEHHBIH M NpUOOpPETEHHBIN crneunduuecKkuit
UMMYHUTET. Teopus KIOHAJIbHO-celekTuBHOro ummyHnurera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OPraHU3MOB. Posib BpOXKAEHHOTO
UMMYHUTETA B PA3BUTUN CUCTEMHBIX 3a00JI€BaHUN.

Pazgpaxumocte U perymsiuus y  opraHusmoB. Paznmpaxumocts y
OTHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3zgpaxumMocTe W peryanus y
pactenuii. PocToBbie BenecTBa U UX 3HAYCHUE.

HepBHast cucrema u pediekTopHas peryisius y >KUBOTHBIX. HepBHas
CHUCTEMA U €€ OTIENbl. JBOJIOIMOHHOE YCI0KHEHNE CTPOEHUS HEPBHOM CUCTEMBI
y SKUBOTHBIX. OTAENbI TOJIOBHOI'O MO3ra MO3BOHOYHBIX KUBOTHBIX. Peduiexc u
pednexTopHas nyra. be3yciioBHbIe U yCIOBHBIE pedIEKCHI.

I'ymopanpHas perynsuns U 3HAOKPUHHAsS CUCTEMA KMBOTHBIX M YEJIOBEKA.
Kene3pl DPHAOKPUHHOM CHUCTEMBI M WX TOPMOHBL. JlelicTBUE TOPMOHOB.
B3auMocBsi3b HEpBHOW M SHIOKPUHHOM cucteM. [ umnoranaMmo-runodusapHas
cucrema.

JdemoHcTpanuu

[Toprper: U. I1. ITaBnos.

Tabmuupsl U cxembl: «OJIHOKJIETOYHBIE BOAOPOCIHY, «MHOrOKIETOUHbIE
Bogopociany», «bakrepun», «lIpocteiimme», «OpraHbl LBETKOBBIX PacTEHUN,
«CucteMbl OpraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIX», «Tkanu pacreHuit», «KopHeBble cuctembl», «CTpoeHue cTedis,
«CTpoeHue JHCTOBOM IUIACTUHKN», «[KaHM KHUBOTHBIX», «CKEJIET 4YEIOBEKay,
«IImmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpIxarenpHas
cucrema», «HepBHas  cucrema», «Koxa», «Mplmeuynas  cucremar,
«BpraenurenbHas cucrteMa», «OHIOOKpUHHAs cucremay», «CTpOEHUE MBIIIIbDY,
«Ummynurer»,  «KumreyHonmonoctHele», «CxeMa  NHUTaHUS  PACTEHUID,
«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKMBOTHBIX», «CTpOEHHE TUAPBIY,
«CTtpoeHue 1aHapum», «BHyTpeHHee cTpoeHue HO0KIEeBOro uepss», «HepBHas
cuctema poeio», «HepBHas cucrema rymku», «HepBHas — cuctema
npecMmbikaronuxcsa»,  «HepBras  cucrema  nTun», «HepBHas — cucrtema
MIIeKonUTarouux», «HepBHas cucrema uenoBekay, «Peduexcy.



OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKIETOYHBIX
OpraHU3MOB, MUKPOIIPENApaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIUU
HACEKOMBIX, UTJIOKOXKHX, >KHBBIE SK3EMIUISIpPhl KOMHATHBIX pacTeHUH, repdbapuu
pacTeHHMil pa3HBIX OTHEJIOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyaoBaHUE IJIs1 IEMOHCTPAIIMK MIOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTECHUH,
pacileruieHus Kpaxmana U OelKoB Mo IeicTBUeM (GepMEeHTOB, 000pyA0BaHUE AJis
JIEMOHCTpPAIIMU OMBITOB MO U3MEPEHUIO KM3HEHHOU EMKOCTH JIETKUX, MEXaHHU3Ma
JbIXaTENIbHBIX JBUKEHHI, MOJIENIA TOJIOBHOI'O MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yyeHue TKaHEH pacTEHUI.

JlabopaTopHas padora «/3yueHre TKaHel KUBOTHBIX ).

JlaGoparopHasi pabora «/3ydueHue opraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. PazmHokeHre U pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOKEHHUS OpPraHU3MOB: Oecronoe (BKJItOuYas BEreTaTUBHOE) U
nojoBoe. Buapl  Oecromoro  pa3MHOXKEHHS:  IOYKOBAHHME,  CHOPYIISAIUS,
(parmMeHTalys, KIOHUPOBAHUE.

[TonoBoe pa3zmuHoxkenue. IlonoBbie KieTkH, Wiau ramerbl. Meiio3. Craauu
Mmeiosa. [loBenenne xpomocom B Merno3e. Kpoccunrosep. bruonornueckuii cMbICi
M€i03a W TOJOBOro mponecca. Melo3 W ero Mecro B KU3HCHHOM IHKJIE
OpraHU3MOB.

[IpenzapopsiieBoe pa3Butue. ['amerorene3 y *KuBOTHbBIX. [1010BBIE KETE3BI.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KiIEeTOK. CriepmaTorene3 u oorene3. CtpoeHue
HOJIOBBIX KJIETOK.

OmnonoTBOpeHHe W AMOpPHOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHEeE. [lapTeHorenes.

NHnuBuyabHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOPHOJIOTHS — HayKa
0 pa3BUTHH OPTaHU3MOB. Mopghocene3 — 0Ona u3 2naguvix npoodiem dMOPUOIOcUU.
Konyenyuss mopgocenos u modenu mopgoeenesa. Ctaguum >MOpHOreHe3a
KUBOTHBIX (Ha mpuMepe Jarymiku). Jpobnenwe. Tumsl  ApoOIeHUS.
Jlemepmunuposannoe u HeoepmuHupogannoe Opobnaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JpPOOJICHUST MIICKOMUTAIOIIUX. 3apOBIINICBhIE JIUCTKU
(racTpynsinus). 3aKkiiajika OpraHoB M TKaHE! U3 3apOJIbIIIEBBIX JIUCTKOB. B3anumHuoe
BJIUSIHUE YacTeW pa3BUBAIOIIETOCS 3apojiplia (dMOpHUOHATIbHAS WHIYKIUSA).
3aknazka IUIaHa CTPOEHMSI JKMBOTHOIO KaK pe3yJbTaT HEepapXUUYECKUX
B3aUMOJICHCTBUI TE€HOB. BinusHue Ha SMOpPHOHAIBHOE pa3BUTHE Pa3IUUYHBIX
(GhaKkTOpPOB OKpYKAIOIIEH CPEIBI.

Poct u pasButue xuBOTHBIX. I[locTomMOpuoHanbHBIN mepuoxa. Ilpsmoe u
Henpsimoe pasBuTHe. PasButme ¢ Meramopdo3oM y O€CMO3BOHOYHBIX W
MO3BOHOYHBIX KUBOTHBIX. buojormdyeckoe 3HaYye€HUE MPSIMOrO0 M HENPSIMOTO



pa3BUTHS, UX PACIPOCTPAHEHUE B Mpupoae. Tumbl pocta KUBOTHBIX. DAKTOPHI
PETYISIUU POCTA JKUBOTHBIX U YyenoBeka. CTaauu mocTaMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uenoBeka. [lepuoasl oHTorenesa uenoeka. CtapeHue U CMEpPTh Kak
OMOJIOrNYECKUE MTPOLIECCHI.

Pa3smHoxxenne u pasButue pacteHuid. ['amerodutr u cnopodur. Meiio3 B
KU3HEHHOM 1HKiIe pactenuit. OOpa3oBaHWe cmop B Ipolecce Meiosa.
l'amerorene3 y pacreHuid. OIUIOAOTBOPEHHE U Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. [/[BoilHOe OIJI0IOTBOpEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHMU.

MexaHu3Mbl peryssaiuu OHTON€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHcTpanuu

[Toptpersr: C. I'. HaBamun, X. [lneman.

Tabmuupl u cxembl: «BereratuBHOe pa3sMHOXeHHE», «Tumbl Oecrnonoro
pa3MHOXEHUsD», «Pa3MHOXKEHHE XJIAMUJOMOHAIbD, «Pa3MHOKEHHE 3BIJICHBI»,
«PazmHOxeHue ruapel», «Menos», «Xpomocomsl», «l'amerorenes», «CrtpoeHue
SUIEKJIETKU U criepMaTo3onsian, «OCHOBHBIE CTaauM OHTOreHesza», «lIpsmoe u
HENpsIMOe pa3BuTUE», «Pa3BuTHe MalcKoro xyka», «Pa3Butue capaHuny,
«Pa3Butne nArymkn», «JIBOMHOE OIUIOOOTBOPEHHE Y LBETKOBBIX PACTEHUI,
«CTpoeHHE CEMSAH OOHOAOJIBHBIX U JABYIAOJBHBIX PAaCTECHUI», «KU3HEHHBIN LUK
MOPCKOM  KamycTbl», <«OKuU3HEHHbIM UHUKI MXxa», <«KWU3HEHHBIM  [UKI
NAroOpOTHUKAY, <VKU3HEHHBIN LIUKIT COCHBI».

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHKpOMNpenapaThl SHULEKIETOK H
CIIEpMATO30UI0B, MOJAENb «L UK pa3BUTHS JATYILIKN.

JlaGoparopHasi padora «3ydyeHue cTpoeHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIpENapaTaxy.

IIpakTnueckas padora «BblABIEHUE MPU3HAKOB CXOJCTBA 3apPOABIIICH
MO3BOHOYHBIX )KUBOTHBIX ).

JlaGoparopuass padora «CTpoeHHE OpPraHoB Pa3MHOMXEHHS BBICIIUX
pacTEHU.

Tema 11. I'eHeTuka — Hayka 0 HaCJeACTBEHHOCTH W HM3MEHYMBOCTH
OpPraHu3MoOB

Wcropust cTaHOBIEHUS M pa3BUTUS TEHETUKUM Kak Haykd. Paborter T
Mennens, I'. ne ®pusza, T. Moprana. Poiib 0T€U€CTBEHHBIX YYEHBIX B Pa3BUTHU
rederrku. Paboter H. K. KonwroBa, H. . BaBunosa, A. H. benosepckoro, I'. 1.
Kapneuenko, 0. A. ®unmunuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHBIE TEHETUYECKHUE MMOHATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUleNIbHbIE TE€HbI, AJIbTEPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA WU PELECCUBHBIN
NpHU3HAK, TOMO3UTOTA, TETEPO3UT0OTa, YUCTAS JIMHUS, THOPHUIIBI, TCHOTHUII, (DEHOTHTI.



OCHOBHBIE ~ METO/ABl  TCHETHKU: THOPUIOJIOTHYECKUH,  IUTOJIOTUYECKUH,
MOJIEKYJIAPHO-TEHETUYECKUM.

JdemoHcTpanuu

[Toptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. .
BasuiioB, A. H. benoszepckuii, I'. [I. Kapneuenko, FO. A. ®unmunyenko, H. B.
Tumodeen-PecoBckuii.

Tabmuiiel 1 cxeMbl: «MeToabl TeHETUKIY, «CXEeMbl CKPEITUBAHUS.

JladbopaTtopuass pabora «J/lpo3odumna Kak OOBEKT T'€HETUYECKUX

UCCIIEOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmuBanue. IlepBeiii 3akoH MeHaens — 3aKoH

eAMHO00pa3usl THOPUIOB MEepPBOro nokoneHus. [IpaBuno nomuuupoBanus. Bropoii
3aKOH Menzaens — 3aKOH paculeIUIeHusl Npu3HakoB. LluTosornyeckne OCHOBBI
MOHOTHOPUTHOTO CKpeIIBaHus. [ UmoTe3a YucToThl ramer.

Ananusupymomiee cKpemnBanue. 1 IpoMexyTOUHbIA XapakTep HACIEIOBaHHUS.
Pacmennenne npu3HakoB MpyU HEMOJTHOM JOMUHUPOBAHUHU.

JuruOpuaHoe ckpeumBanue. TpeTuil 3akoH MeHienst — 3aKOH He3aBUCUMOTO
HACJIEIOBaHUA  MPU3HAKOB. [{uronornueckue  OCHOBBI  JUTHOPHUIHOTO
CKPEIIMBAHUS.

CueruieHHOe HacienoBaHue npusHakoB. Paborsl T. Moprana. CuemieHHoe
HACJIEIOBAHUE T'EHOB, HAPYIICHUE CLEIUIEHUS MEXAY TIeHaMu. XPOMOCOMHas
TE€OpUs HACIEACTBEHHOCTH.

I'enernka nmona. XpoOMOCOMHBIM MEXAHU3M OIPEAEIECHUSA NOJIA. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHslii M TeTeporameTHbI I1ojd. | eHeTrnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue npu3HakoB, CLETUIEHHBIX C ITOJIOM.

I'enorun xak nenoctHas cucrema. [lnerorponusi — MHOXKECTBEHHOE JIEVCTBHUE
reHa. MHOXECTBEHHBINM aienu3M. B3auMoOJelCcTBHE HEAUICIbHBIX T'€HOB.
KommiiementaprnocTs. Onucras. [lonumepus.

['eHeTnueckuil KOHTPOJIb PA3BUTHs PACTEHUM, >KUBOTHBIX W YEJIOBEKA, a
Takke (DU3UOTIOTMUECKUX TMPOIECCOB, TMOBEACHUS W KOTHUTUBHBIX (DYHKITUH.
['eHeTnyeckue MexaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJIEHCTBUS «XO35IMH
— Tapa3uT» U «XO3IUH — MHUKpoOHOM». ['eHeTMueckue acmeKTbl KOHTPOJIS H
MU3MEHEHMsI HaCJIeJICTBEHHON MH(OpMAIMHU B TTOKOJIEHUAX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

[Toptperst: I'. Mennens, T. Mopras.

Tabmunpl 1 cxemsl: «IlepBoiii 1 BTOpOii 3akoHBI Menaens», « TpeTuit 3akoH
Mennens», «AHanu3upyroliee cKpeluBaHue», «HemnomHoe aOMUHUpOBaHUEY,
«CreruieHHOE HACJIeIOBaHWE TPU3HAKOB Yy Jpo30odmibl», «[eHeTuka Tmoiay,



«Kapuotun denoseka», «Kapuorun npozoduib»y, «Kapuotunm OTHIBDY,
«MHOEeCTBEHHBIN aIenn3mM», «B3anMoieicTBHE TEHOBY.

OO6opynoBanue: MOAENb MJs JEMOHCTpAIlMUd 3aKOHOB €IWHOOOpasus
rUOpUIOB TEPBOrO TMOKOJIEHUSI M pacUICIUICHUS MNPU3HAKOB, MOJEIb s
JEMOHCTpAallMM 3aKOHA HE3aBUCUMOIO HACJIEAOBAaHUS TPU3HAKOB, MOJECIb A
JEMOHCTPALMK CLEIVIEHHOIO HACJIEAO0BAHUS IPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKponpenapar: «Jpo3odunar.

IIpakTnyeckas pabGora «/3ydyeHue pe3yabTaTOB MOHOTMOPHIHOTO
CKpEIIMBAHUS Y IPO30PUITBIY.

IIpakTnyeckas  paGora  «l/3yueHue  pe3ylnbTaToB  JUTHOPUHOTO
CKPENINBAHUS Y TIPO30(PUITBIY.

Tema 13. 3aK0HOMEpPHOCTH U3MEHYUBOCTH

BzaumopneiictBue reHotuna u cpenbl npu  (HOopMHUpOBaHMM (DEHOTHIA.
N3mMeHunBOCTh MpHu3HaKoB. KauecTBEHHbIE M KOJWYECTBEHHBIE MPU3HAKU. Bumbl
VW3MEHUYHMBOCTH: HEHACIICICTBCHHASI W HACJICCTBEHHAS.

Moaudukanuonnass u3MeHYMBOCTh. Ponb cpeasl B (GOpMUpOBaAHUU
MoU(PUKAMOHHON M3MeHunBocTU. HopMma peakiuu npusHaka. BapuanuoHHBIHI
psan u BapuanmonHas kpuBasi (B. Woranncen). CodicTBa MonuuKanroHHOM
U3MEHYHUBOCTH.

I'enoTunuyeckass ”3MEHUYUBOCTh. CBOWCTBA TEHOTUITMYECKOW M3MEHUYUBOCTH.
Buibl reHOTHITNYECKON M3MEHUYMBOCTH: KOMOMHATHUBHASI, MyTallMOHHAsI.

KomOnHaTuBHAas W3MEHYMBOCTH. Meio3 M TOJOBOM IPOIECC — OCHOBA
KOMOWHATUBHOW M3MEHYUBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTH B CO3JaHUU
TEHEeTUYECKOro pazHoo0pasus B Mpeiesiax 0JTHOr0 BUIA.

MyTanroHHasT W3MEHYMBOCTb. BHAbl MyTalnMili: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W  HWHAYUUMPOBAaHHbIE MyTauuu. SaepHele U
HUTOILIa3MaTuyeckue myranuu. CoMaTuyeckue W MoJoBble MyTauuu. [IpuunHbI
BO3HMKHOBEHUS MyTauuMil. MyTareHbl W WX BIMSHHE Ha OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TIpoliecca. 3aKOH T'OMOJIOTMYECKHX PSAOB B
HacneacTBeHHo u3MmeHuuBoctu (H.M. BaBuiioB). BHesnepHas M3MEHYHMBOCTH U
HACJIEICTBEHHOCT.

Onuecenemurxa U dNUSEHOMUKA, PpOdb INULEHEMUYEeCKUX dakxmopos 8
HAacn1e0068aHuU U U3MEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS Y OP2AHUZMOS.

JdeMoHcTpanuu

[Toptperst: I'. ne ®pus, B. Uoranncen, H. 1. Bapuios.

Tabmuupt u  cxembl: «Bunbl  u3MmeHunBocTH», «MoaudukamoHHas
W3MEHYHUBOCTHY, «KomOuHaTuBHAsS U3MECHYHUBOCTH, «Meiio3y,
«OmnonorBopeHuey, «I'eHeTnueckue 3a00JIeBaHUS YEIOBEKay, «BHUIbI MyTanmiiy.



OOGopynoBaHue: KMBbIE U TepOapHbIC AK3EMIUIAPHl KOMHATHBIX PAaCTCHHIA,
pucyHku (dotorpadum) >KUBOTHBIX C PA3IMYHBIMUA BUIAMH H3MEHYUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(UKAIIMOHHOW M3MEHUYMBOCTH. IlocTpoeHHe BapualMOHHOrO psijga U
BAPUALMOHHOW KPUBOW.

IIpakTnyeckas padora «Mytamun y gapo3oduiasl  (HA  TOTOBBIX
MUKpOIIpEenaparTax).

Tema 14. I'eHeTuKa YesioBeKa

Kapuorun uenoBeka. MexnyHapoiHas mporpamma HCCIEIOBAHUS T€HOMA
yelnoBeKa.  Meroabpl  M3y4eHHMsl T€HETHKHM  YEJIOBEKAa: T'E€HEAJOTrMYECKHUi,
OJIM3HEIOBBIM, LIUTOTCHETUYECKHUM, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKUM. CoBpemMeHnHoe OTIPECIICHUE TE€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJE C MOMOUIBIO
[T11P-ananu3a. HacneacTBeHHble 3a00/ieBaHUs YyeoBeKa. [ eHHbIE M1 XpPOMOCOMHEBIS
Oone3Hu dyenoBeka. bolie3HW ¢ HACIENCTBEHHOW MPEAPacONIOKEHHOCTHIO.
3HaYCHHE MEIUIMHCKOW T€HETUKU B MPEIOTBPALICHUMN U JICUEHUHU T€HETUYECKHUX
3a0oneBaHui yeroBeka. MeauKo-TeHeTUYecKoe KOHCYJIbTupoBaHue. CTBOJIOBbBIE
kJIeTku. [ToHATHE «TE€HEeTHYEeCKOro rpys3a». DTUYECKHE ACIEKThl UCCIIECIOBAHUI B
00J1acTU peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue ¢GakTOpbl TMOBBIIIEHHON YYBCTBUTEJIBHOCTH YEIOBEKA K
buznueckoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpY’Karolieil cpeabl. ['eneTnueckas
IIPEAPACIIOI0KEHHOCTD YEIOBEKA K NATOJIOTUSIM.

JdemoHcTpanuu

Tabmunpl 1 cxembl: «KapuoTtun yenoBekay, «MeToabl U3y4eHUSI T'€HETUKU
yenoBekay, «I'eneTnyeckue 3a001eBaHuUs YEIIOBEKAY.

IIpakTHueckas padora «CoCTaBICHHE U aHAIN3 POIOCIOBHON».

Tema 15. Cesnrekuusi OpraHu3sMoB

JloMecTukanusa ¥ CeEIeKUUs. 3apOXKJICHUE CEJIEKIMU W JOMECTUKAIIUH.
Yuenne H. WM. BaBunmoBa o [leHTpax MNpOUCXOXIECHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHuil. Ponp cenexkiuu B CO3JaHUM COPTOB PACTEHHM WU TOPOJ
KUBOTHBIX. CopT, mOpoaa, IITaMM. 3aKOH TOMOJIOTHYECKHX pSAOB B
HacueACcTBeHHOM wu3meHunBocty H. WM. BaBunoBa, ero 3HaueHue st
CEJICKIIMOHHOM PabOTHI.

Metonbl cenekUMOHHOM padoThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIM U
VHIUBU1yaJIbHBIN. Jrtarnsl KOMOWHAIIMOHHON CeJICKIIUU. HUcneiTanne
npou3BoAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHUIY C TOMOIIbIO OIEHKU
¢dbeHoTHma MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ moMoInbio aHammza J{HK.

HckyccTBeHHBIH ~ MyTareHe3  Kak  METOJI  CEJIEKIIMOHHOW  paboThl.
PanuarnimoHHbll 1 XUuMHUUYECKUN MyTareHe3 Kak MCTOYHUK MYTallMil Y KyJIbTYPHBIX



dbopm opranuzmoB. HMcmnonap30BaHHE T€HOMHOI'O PEIAKTUPOBAHUS M METOIOB
pexkomOuHaHTHBIX JJHK 1151 mosmydeHus necxoaHoro Marepurana Juisl CEeNeKIINH.

[Tonyuenune MOJIUTUIOUIOB. BnayrpusuaoBas ruOpuIu3aIvs.
bnuzkoponcTBeHHOEe  cKpeniuBaHue, WM MHOpuauHr.  HepojacTBeHHoe
CKpellluBaHue, WIM ayTOpuauHr. l'erepo3uc u ero npuuuHbl. Mcnoian3oBaHue
rerepo3uca B cenekiuu. Otmanénnas ruOpuausanus. [Ipeogonenue Oecruiomms
MEKBHJIOBBIX THOPHIOB. JIOCTHIKEHHSI CEICKIIMK PACTCHUIN U KUBOTHBIX. «3enénas
DeBONIOYUAN.

CoxpaHeHre U U3y4€HUE T'€HETHUYECKUX PECYPCOB KYJIBTYPHBIX PACTCHHUU U
UX JUKAX  poaMuYed N CO3/MaHMS  HOBBIX COPTOB W THOPHUIIOB
CEIbCKOXO3AMCTBEHHBIX  KYJIbTYp. /M3yuenue, coxpamenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICIIO8bIX HCUBOMHBIX
8 Yesax YIAVUUEeHUs CYUeCmeyiomux U co30aHus HO8bIX NOPO0, TUHULL U KPOCCO8, 8
MoM uHucie ¢ NPUMEHEHUEeM COBPEMEHHbIX MemOo008 HAYUYHbLIX UCCe008AHUI,
nepeoosvix uoeti U nepcnekKmuHbIX MexHoN0SUl.

JdemoHcTpanuu

[Toptpers: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpsnenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuibl ¥ cxembl: «[eHTphl TPOUCXOKAECHNS U1 MHOT000pa3us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSAOB B HACIEACTBEHHOW H3MEHUYUBOCTH,
«Metogsl cenexkuuny, «OtnanéuHas rudpuauzanus», «MyrtareHesy.

JlabopaTopHas padora «3yueHue cCOpTOB KyJbTYPHBIX PACTEHHUI U MOPOJ
JIOMAITHUX YKUBOTHBIX).

JlaGoparopHuasi padora «/3ydeHue METONOB CENEKIIUU PACTEHUM.

IIpakTnyeckas padora «[IpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI U JOCTHKEHMS CEJICKIIMU PAaCTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYO bepmy,
COPTOUCIIHITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3SKMCTBO, B JiabopaTopuio
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BUOTeXHOJI0TMSA U CHHTETHYECKAsA OMOJI0THA

OOBeKThl, HCIOJIb3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE U TKAHEBBIC
KYJIbTYpHI, MUKPOOPTaHU3MBI, 170:¢ XapaKTEepUCTHKA. TpagumonHas
OMOTEXHONOTUSA:  XJIeOOMEeUeHHe, TMONIYyYeHUE KHUCJIOMOJIOYHBIX IPOJYKTOB,
BuHOAene. Mukpobuonorndeckuii cuHTe3. OOBEKTH MUKPOOHOIOTHICCKUX
texHosiorui. [Ipon3BocTBO OenKka, aMUHOKUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJOTMil U MHCTPYMEHTOB LEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUS F€HOMOB C II€JIbIO MOJIYYEHUS] OPraHU3MOB U UX KOMIIOHEHTOB,
CoJZlepKaInX HE BCTPEUAIOIIHNECS B IPUPOIC OMOCUHTETHYECKHUE TTYTH.



Knerounas wnxeHnepus. MeTosbl KyJbTYphl KJIETOK W TKaHEW pacTeHUU U
#®UBOTHBIX. Kpuobanku. Comarudeckas rubpuamzanuss ¢W  COMATHYECKUUN
smOpuoreHe3. Vcnonapb30BaHWE TaIUIOWIOB B CeIEKIMH pacTeHuil. [lomyuenue
MOHOKNIOHANbHBIX anmumein. HMcnonv3zoeanue MOHOKIOHANbHBIX U NOJUKTIOHANbHBIX
aumumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKOHCTpYKIMs
SIMIEKJIETOK U KJIIOHUPOBAHHUE XKUBOTHBIX. METO/I TpaHCIUIAHTALUM SJI€pP KIIETOK.
Texnonocuu 0300po8aeHusl, KYJIbMUBUPOBAHUSL U  MUKDOKIOHAIbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMocOoMHasi W TeHHas WHXKeHepusa. VICKyCCTBEHHbIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomouHantHeix JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTrkeHusT UM TNEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HWHXXEHEPHHU.
DKOJIOTMYECKHUE U ITUYECKUE MPOOIEMbI FTEHHON MH)KEHEPHUU.

Menuuuackue ouorexnonoruu. [loctrenomuas nudposas menununa. [TIP-
JMarHOCTUKAa. MeTaOolIOMHBIN aHanu3, TEHOUEHTPUYECKUN aHalIu3 MpoTeoMa
YeJloBeKa JJIs OLEHKH COCTOSIHHMSI €ro 310poBbs. McHonb3oBaHUME CTBOJOBBIX
kineTtok. TaprerHas Tepanus paka. 3D-OmoumkeHepus nns  pa3pabOTKU
(GyHIaMEHTabHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHWM, CO3/IaHMUS KOMILJIEKCHBIX
TKaHEeW coYeTaHWEeM TEXHOJOTHUU TPEXMEPHOro OMONMpHHTHHra U ckaddonaunra
JUTSL peleHus 3a]1a4 NepCOHANTN3NPOBAHHON MEIULIUHBI.

CozllaHre BEKTOPHBIX BAaKIMH C LEJbI0 OOecreueHuss KOMOMHUPOBAHHOM
3amuThl OoT Bo3Oyauteneir OPBU, ycraHoBieHune MONEKYJISPHBIX MEXaHHU3MOB
dbynakimonupoBannst PHK-coaepskamux BUPYCOB, BBI3BIBAIOIIUX OCOOO OMACHBIC
3a00sIeBaHUS YETTOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabnuuel u cxemsl: «/crnonb30BaHKE MUKPOOPTAHU3MOB B NMPOMBIIIIICHHOM
pou3BOJICTBEY, «KileTouHast UHKeHepHs», «[ eHHas HHXKEHEPUS».

JlabopaTopHas padora «/3ydueHre 00HEKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «IlomydyeHre MOITOYHOKUCIBIX IPOIYKTOBY.

IKCKypcusi «bHOTEXHONOrMs — Ba)KHEWIIAs MPOU3BOAMTENBHAS CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOIOTUUECKOE TIPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apo:kneHue W pa3sBUTHE 3BOJIONMUOHHBIX INpeACTABJICHUN B
OmoJIorun

OpomonmonHas Teopuss Y. JlapBuHa. IIpennocbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4yHas AesarenbHocTh Y. JlapBuHa.

JIBr>kylue cuibl 3BoionMu BUAoB 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
pPa3MHOXXEHUSI OpPraHW3MOB, HACIEJCTBEHHAs W3MEHUYHUBOCTh, Oopnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIM U UCKYCCTBEHHBIN 0TOOD).



Odopmnenue cunTernyecko Teopun dBomonun (CTI). HeltpanbHas
teopus HBomtonuud. CoBpeMeHHas HBOJNIOIMOHHAS  Ouonorusi. 3HaueHUeE
ABOJIIOIIMOHHON T€OpUH B (POPMUPOBAHUY E€CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdemoHcTpanuu

[Toptperst: Apucrorens, K. JIunnen, K. b. Jlamapk, O. XK. Cenr-Unep, XK.
Krosbe, Y. Hapsun, C. C. UerBepukos, 1. 1. llImansraysen, x. Xonaein, . K.
benses.

Tabmuuel u cxembl: «Cucrema xuBod mnpuponsl (mo K. Jlunuero)y,
«JlectHuna xuBbBIX cymecTB (o Jlamapky)», «Mexanusm ¢GopMHUpOBaHUS
NPUCTIOCOOJICHU y pacTeHWii W >KMBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapmpyta nyremectus Y. lapsunay, «Haxonku Y. lapBunay, «Dopmbl 60pbObI
3a cyuiectBoBaHue», «llopoabl romnydeit», «MHorooOpaszue KyJIbTypHBIX (popm
KarmycThl», «Ilopoasl JoManTHUX KUBOTHBIX», «Cxema 00pa30BaHMsI HOBBIX BUOB
(mo Y. J[apBuny)», «CxemMa COOTHOIIECHHUS JBIKYIIMX CHJI SBOJIOLUNY,
«OCHOBHBIE TOJIOKEHUS] CHHTETUUECKON TEOPUU IBOJIIOLIAN.

Tema 2. MUKPO03BOJIIOLINSA U €€ Pe3yJIbTaThl

[Tonmynsiuus Kak slIeMEHTapHas €AWHULA 3BONOUUA. COBPEMEHHBIE METOBI
OLICHKH TEHETUYECKOro pa3sHoOoOpa3us W CTPYKTYphl mnonyisuuid. M3menenwue
reHooHJa NOMYJISUMU KaK 3JEMEHTApHOE HBOJIIOLMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro paHosecus J[x. Xapau, B. BaitnOepra.

OneMeHTapHble (AKTOPbHI (IBUIKYIIME CHUJIBI) HSBOJIONUU. MyTallMOHHBIH
nporiecc. KomOunHatuBHas wu3MeHUMBOCTh. Jlpelid TeHOB — ciydaifHbIe
HEHANpaBJICHHbIE M3MEHEHMsI 4YacToT ajiernedl B nonymanusx. Oddext
OocHOBatensl. JIgpgexm Oymwuinounoco eopaviuika. CHudCeHUe 2eHemuuecKo2o
pasnooopazus: npuuunsl u cieocmsus. llposenenue s¢pgpexma Opetigha 2enos 6
oonbuwiux u  manvix  nonyiayuax.  Murpamun.  V3omsanus  momymsiui:
reorpaduveckas (IpoCcTpaHCTBEHHAs), Oromorundeckas (penpoayKTHBHAS).

EctecTBeHHBI 0TOOp — HampaBisomuid  Qaktop sBomonuud. DopMel
€CTECTBEHHOTO  OTOOpa:  ABWXKYIIMHA, CTAOWIM3UPYIOIIUNA,  pa3pbIBAIOIIM
(mm3pynTuBHEI). [lomoBoit oT00p. BO3HWKHOBEHHE W 3BOIIOIMS COIUATHHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0ieHHOCTh  OPraHM3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIOIUU.
Bo3nukHoBeHue — mpucrnocoOieHudt y  opraHusmMoB.  Apomopdosbpl U
uanoananrtanuu. [Ipumepsl npucnocoOaeHnl y opraHu3MoB: MOpQOIOTHYeCcKue,
¢uznonornyeckue,  OHMOXUMUYECKHE,  ToBeAeHUecKHue.  OTHOCHUTENBHOCTb
IPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xkpurepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3yJibTat
MUKpO3BOMOIMK. M3omsanust — kimoueBod ¢aktop BumoodpazoBanus. [lytu u
CIIocoObI BUJI000pa30BaHUS: aJIONaTPUYECKOe (reorpaduueckoe),



CUMITATPUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE»  (MOJIUILIONAN3AIuS,
rubpuauzanus). JJIMTeaIbHOCTh IBOIOIIMOHHBIX MPOIIECCOB.

Mexanu3Mbl GOpMHUPOBaAHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp »BOMOLMOHHONW OWOJOrMH B pa3pabOTKE HAay4YHBIX METOJOB
coxpaHeHusi 6uopazHooOpazusi. MUKPOIBOJIOIUS U KOIBOJIIOIUS MMAPa3UTOB U UX
x03s5ieB. MexaHu3Mbl (OPMUPOBAHUS YCTOMUUBOCTUA K aHTUOMOTHKAM M CIIOCOOBI
OOpBHOEI ¢ HEl.

JdemoHcTpanuu

[Toptpetsr: C. C. UerBepukos, J. Maiip.

Tabmuiet 1 cxembl: «MyTanmoHHasT HM3MEHYMBOCTHY, «llomynsmumonHas
CTPYKTYpa Buaa», «Cxema MposiBICHUS 3akoHa Xapan—BainOepray, «JBuxyime
CWJIBl ABOJIIOLUUY, «IJKOJIOrMUEcKass M30JSIIUsl MOMYJIsALUUA CeBaHCKOM (openny,
«eorpaduueckass UM30MSAIUS  JTUCTBEHHMIIBI CHOUPCKOM W JIMCTBEHHMUIIBI
naypckoi», «llomynsiinOHHbBIE BOJIHBI YHCIEHHOCTH XUIIIHUKOB U XKEPTB», «Cxema
JCUCTBHUSI ECTECTBEHHOTO OTOOpa», «@Dopmbl OOpHOBI 3a CyIIECTBOBaHHEY,
«MapycTpuanbHblii MenaHnu3M», «KuBble uckonaemsie», «I[10KpOBUTENBCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenymnpexnaromas OKpacka KUBOTHBIX»,
«®uznonornueckue ananranuny», «lIpucnocobieHHOCTs OpPraHU3MOB U €€
OTHOCUTENBHOCTBY, «Kpurepun Bunma», «Bunbl-nBorHUKH», «CTpykTypa BUAa B
npupojie», «Crnocodsl BUaooOpa3zoBaHus», «l'eorpaduueckoe BUa000pazoBaHue
TPEX BUJOB JIAHJBIIICH», «IKOJOTMYECKOE BHUA000pa30BaHUE BUJIOB CHHHUID,
«[Tomumuonel pactenuit», «KamycTHO-penedHbIil THOPUITY.

OO6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTHUIl U
3Bepell C MpUMepaMHu Pa3IMUHBIX MPUCTIOCOOJEHUM, dYydyena NTHI[ U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHuUW OJU3KUX BHUAOB, 00pPa30BABIIMXCA
Pa3ITUYHBIMU CIIOCOOAMH.

JlabopatopHass paGora «BpIsiBI€HME HU3MEHUMBOCTH y OCO0EH OIHOro
BUJIA.

Jlabopatopnas  paGora  «lIpucrnocoOneHuss  OpraHu3smMOB U  HUX
OTHOCHTEJIbHAS 11eJIECO00Pa3HOCThY.

JladbopaTtopuass pabGora «CpaBHEeHHUE BHJOB 10 MOP(HOIOTUUECKOMY
KPUTEPHUIO».

Tema 3. MaxkpodBosouus u eé pe3yabTaTbl

Metonbl  M3ydeHUS Makpo3BoOJOLMH. [lameoHTONOrMYeckue  MeETOo[bl
u3ydeHus: sBomrounu. IlepexogHeie @QopMbl M (UIOrEeHETHYECKHE  PSJIb
OpraHHU3MOB.

buoreorpaduueckue metonasl u3ydeHus sBomoonuu. CpaBHeHHe GUIOpHl U
(dayHbl MaTepuKoB M OCTpoBOB. buoreorpaduyeckue obmactu 3emiau. Bunbl-
SHAEMUKHU U PEIIUKTHI.



OMOpPHOIOTUYECKHE U CPABHUTEIbHO-MOP(OIOrUYECKUEe METObl H3YyUYEHHUS
BOMIIOLMHU. ['€HeTMYecKue MEXaHU3MBbl 3BOJIOLMM OHTOI€HE3a M IOSIBICHUSA
SBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAIOTMYHBIE  OpraHbI
PyaumenTtapuble  opraHbl M aTaBu3Mbl.  MOJIEKYJISpPHO-T€HETUYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTU4YeCKME  METOJbl  M3Yy4YEHHUs  HBOJIIOLUU.
I'omonornynsie reHbl. COBpEeMEHHBIE METOMABI MOCTPOCHUS (PUIOTeHEeTHYEeCKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTallMX U HBOJIIOLMS TEHOMOB.

OO0uue 3aKOHOMEPHOCTH (MpaBuUiia) dBOMOIUU. [IpuHyun cmenvl hyHxyuil.
HeoOparumocTs 3Bomonnu. AnantvuBHas paiuanus. HepaBHOMEpHOCTh TEMIOB
SBOJIFOLIU Y.

JdemoHcTpanumn

[Toptpetsr: K. M. bap, A. O. Koanesckuii, @. Mromiep, 3. ['ekkens.

Tabnuiel 1 cxembl: «DUITOreHETHYECKU Psil JOMAIu», «APXEONTEPUKC,
«3Bepo3yObie  smepe»,  «Creromedansy,  «Punmodutery,  «CemeHHBIC
NanopoTHUKW», «buoreorpaguueckue 30HbI 3emin», «Jlpelid KOHTHHEHTOBY,
«PenukThly, «HauanpHble cTaauu SMOPUOHAIBHOIO PAa3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE M aHAJOTMYHBIE OpraHel», «PyaumMeHTHI,
«ATaBU3MBI», «XpPOMOCOMHBIE HA0Opbl 4YEIOBEKAa M IIMMIIaH3e», «lJIaBHBIE
HANPABJICHUS 3BOJIOLMKNY, «OO0IIHE 3aKOHOMEPHOCTH 3BOTIOLIUN.

OOopynoBaHue: KOJUJIGKIIMH, TepOapuu, MYJSKA HCKOMAEMBbIX OCTAaTKOB
OpPraHU3MOB, MYJISKH TOMOJIOTUYHBIX, aHAJIOTMYHBIX, PyJIUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJUIEKLIUA HACEKOMBIX.

Tema 4. IlponcxoxkaeHue U pa3BuTHe JKM3HU Ha 3emJie

HaydHble rumore3bl NpPOUCXOXKIEHUS >KM3HM Ha 3emie. AOuWoreHes u
naHcnepmus. [loHaydHble TPEICTaBICHUS O 3aPOKICHUU KU3HU (KPEalMOHU3M).
['unore3a NOCTOSHHOIO CaMO3apOXKIECHHS )KU3HU U €€ onpoBepxkeHue onbiramu .
Penu, JI. Cnannanuanu, JI. [Tactrepa. [IpoucxoxaeHne >ku3HU U aCTPOOUOJIOT UL

OcHOBHBIE 3Tarlbl HEOPTraHU4eCKOU HBOJIOLIMH. [InanerapHas
(reomoruyeckasi) OHBOJIONMSA. XHMHYCCKas OJBOMIONHSA. AOHWOrCHHBIM CHHTE3
opraHnyeckux BeniectB M3 Heoprannmueckux. Omeit C. Mumepa u I'. IOpm.
O6pazoBanue mnonumepoB u3 MoHoMepoB. KoamepBatnas rumnoreza A. .
Omnapuna, runore3a nepBuaHoro o0yiabona J[x. XomnaeitHa, reHeTUYECKasi TUIOTe3a
I'. Ménmnepa. Pubosmmer (T. YUek) m rumoreza «vumpa PHK» VY. T'mnbGepra.
®opMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Uctopuss 3emuim u meroawsl €€ wu3ydyeHus. lckomaemble OpraHUYecKHe
octaTtkd. ['eoxponomoruss u e€ wMeroapl. OTHOcUTENbHAasE U aOCONIOTHAsS
reOXpOHOJIOrHs. I'e0XpoHOIOrnyecKas 1mKana: 30Hbl, 3pbl, NEPUOBL, SIOXH.



HauanpHble sTanbl opraHnyeckoil sBomtouuu. [losBIIeHHME W 3BOJIOLUA
MEPBBIX KIIETOK. DBOJIIOIMS MeTa0oin3Ma. BO3HHKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKH KaK aHAJIOT MEPBBIX HAa 3eMiie COOOIIECTB.
Crpomaronutsl. [IpokaproThl M SyKapuOTHI.

[IpoucxoxieHue 3ykapuoT (CUMOMOreHe3). IBONIOUMOHHOE TPOUCXOKIEHUE
BUpycOB. [IponcxoxneHue MHOTOKIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYIIIT MHOT'OKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE ATallbl 3BOJIOLUM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(dO3bl
pactenui. Beixoxm pacrtenuid Ha cymy. IlosBiieHME CHOPOBBIX PACTEHUN W
3aBoeBaHue umu cymu. CemeHHble pacTeHus. lIponcxokaeHne IBETKOBBIX
pacTeHUMN.

OcCHOBHBIE 3Tallbl 3BOJIOLMM KUBOTHOrO Mupa. OCHOBHbIE apoMOpP(O3bI
KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. [lepBbie XxOop/ioBbIE )KUBOTHBIE. JKM3HB B BOJE. DBOMIOLUSA MO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii m pentwinil. [IporcxokIeHHe MICKOMUTAIONUX U
ntull. [lpunnun xmodeBoro apomopdosza. OcBoeHue OECIIO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYLIU.

PazButne xu3HM Ha 3emMie MO 3paM W IEepuodaM: apxeu, MpOTEepo30i,
najeo3o, Me3030M, KailHo30i. OOmas XapakTepucThKa KiIuMmMaTa |
rEOJIOTMYECKUX TpoLeccoB. llosiBIeHHE M pacuUBET XapaKTEPHBIX OPraHU3MOB.
VYrineobpa3oBaHue: €ro ycloBUs U BIUSHUE HA Ta30BBIM COCTaB aTMOCHEPHI.

MaccoBble BBIMUpPAHUsI — KOJOTMYECKHE KpU3HChl mpouutoro. IIpuunnsl u
CIENCTBUSA MAacCOBBIX BbIMHpaHHM. COBPEMEHHBIM IKOJIOTHYECKHUU KPHU3HC, €T0
ocooenHoctu. [Ipobnema coxpaneHus 6nopaznooOpasusi Ha 3emiie.

CoBpemeHHasi cucreMa opraHudeckoro mupa. [lpuHinumnel kinaccudukanuu
opraau3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

JdemoHcTpanuu

[Toptpetsr: @. Penn, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, Ix. Xonaein, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmump! 1 cxeMbl: «Cxema ombita @. Peqny», «Cxema onbita JI. IlacTepa mo
U3YYEHUIO CaMO3apoKIeHMs Ku3HW», «Cxema ombita C. Mwmmepa, I'. HOpwny,
«JTampl  HEOPraHWYECKOW  JBOMOUUMN»,  «['€OXpOHOJIOrMYECKass  HIKaJIay,
«HauanpHble 3TaIbl OpraHuyecKkoi 3BONMIOIUNY, «CxeMa 00pa3oBaHMs dYKapUOT
nyréM cumOuoreHesa», «Cucrema XUBOM mnpuponab», «CTpoeHue BuUpyCay,
«Apomopo3sl  pacteHuid», «PuHHOQUTH), «OIHOKIETOYHBIE BOIOPOCINY,
«MHoOrokjieTouHble Bogopociam», «Mxwu», «llanoporaukn», «l'0od0ceMeHHbIE
pactenusi», «OpraHbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUSA KUBOTHOTO
mMupay, «Apomopdossl KUBOTHBIXY», «lIpocreitmue», «KuimeaHoOmoIoCTHBIEY,
«IInockue YEPBUY, «YneHucToHorue», «PBIOEIY, «3E€MHOBOIHBICY,



«IIpecmbikaromuecsay, «lltuner», «Miekonuraromme», «Pa3BUTHE XU3HU B
apXxeucKkon sper, «Pa3Butue )KU3HU B MPOTEPO3OUCKOMN 3pen, «Pa3BuThe )XKU3HU B
1aJIE030MCKON 3pen, «Pa3BuTHe )KU3HU B ME3030MCKOM 3pey, «Pa3BuTue )XKU3HU B
KalHO30MCKOU dpe», «COBPEMEHHAsI CUCTEMA OPTaHUYECKOTO MUPAY.

OOGopynoBanue: repOapuyd pPacTCHUM pPa3IUYHBIX OTJENOB, KOJUICKIIUU
HACEKOMBIX, BIIAXKHbIE MpernapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOXKHUX, CKEJIEThl TIO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTUIl U 3Bepew,
KOJUICKIIUA OKAMEHEIJIOCTEM, TMOJIE3HBIX MCKOMAEMBIX, MYJSDKH OPraHHMYeCKHUX
OCTaTKOB OPTaHU3MOB.

Bupryanbnaa  ga0oparopHas paGora «MogenupoBaHUE — ONBITOB
Mumiepa—tOpu 1o u3y4eHno abMOTeHHOTO CUHTE3a OPraHUYECKUX COCTUHECHUN B
nepBUYHON aTMOchepe».

JladbopaTtopHas padora «/3ydyeHue MU ONHCaHUE HCKONMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB.

IIpakTnyeckas padGora «3yuyeHue OCOOEHHOCTEH CTPOEHUs pacTEeHUM
Pa3HBIX OTIEIIOBY.

IIpakTnyeckas padora «/3yyeHue ocOOEHHOCTEN CTPOEHUSI MO3BOHOUYHBIX
KUBOTHBIX».

Tema S. IIpoucxoxkaeHue yeja0BeKa — AaHTPOIOT eHe3

Paznensl 1 3anaun aHTpOnoOaoruu. MeTojibl aHTPOIIOJIOT U H.

CraHoBi€HUE TPEACTABICHUN O TMPOUCXOXKICHUU 4YelloBeKa. PenuruosHsie
B0O33peHUsl. COBpEMEHHbIE HAYYHbIE TEOPHUHU.

CxoncTBO YenoBeka ¢ KUBOTHBIMUA. CUCTEMAaTHYECKOE TTOJIOKEHHUE YEIIOBEKA.
CBuzerenbcTBa  CXOACTBA  4YEJIOBEKA €  KUBOTHBIMH:  CPaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHE, b13M0JIOr0-OMOXUMHUYECKHE,
noBegeHYeckue. OTIn4us 4esioBeKa OT KMBOTHBIX. [IpsAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BuTHE roJOBHOrO MO3ra U BTOPOM CHUTHAIBHOU
CHCTEMBI.

JBrxyire cuibl (PakTopbl) aHTPOIIOreHe3a: OMOJIOrMYeCcKUe, COAlIbHbIE.
CooTtHoleHne OMOTOTUYECKUX U COMMATIBHBIX (DAKTOPOB B aHTPOTIOTEHESE.

OcCHOBHBIE CTaAuM aHTpororeHesa. PaHHHe 4YeloBEKOOOpa3HblE O00E€3bSHBI
(MPOKOHCYJIBI) U paHHUE TTOHTH/IBI — OOIIHME IPEAKU YeT0BEKOOOPa3HBIX 00€3bsiH U
JT0JIel. ABCTPAJONUTEKH — ABYHOTHE NMPEAKHU JiroAech. YenoBek yMenbli, epBbIe
W3TOTOBJIEHUS OPyAUM Tpynaa. YenoBeK NMPSAMOXOISIIMN U NEPBBIM BBIXOX JIFOACH
3a mnpenensl  Adpuku. YemoBek reimenbOeprckuii  — 0oOmMM  Mpesok
HEaHJIePTaJIbCKOr0 YEJIOBEKA U YEJIOBEKA pa3yMHOro. YenoBeK HeaHIIepTAIbCKUN
KaK BUJ JIIOJIEH XOJIOJHOTO KJiMMaTa. YeloBEeK pa3yMHbI COBPEMEHHOI'O THIA,
JICHUCOBCKHAM YEJIOBEK, OCBOCHHWE KOHTHMHEHTOB 3a mpenenamu Adpukwu.
[Taneorenerrka v najeoreHOMUKA.



DBOJIIOIMS COBPEMEHHOI'0 uejoBeka. EcTecTBeHHBIH OTOOp B MOIMYJISIUAX
yenoBeka. MyTanMoHHBIN Tiporiecc U noiaumopdusm. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, Murpanus U «3OQPEeKT OCHOBATENS» B MOIMYJISIIUIX COBPEMEHHOTO
YeJIOBEeKa.

UYenoseueckue pacel. IloHAatne o pace. bonpline pacel: €BpOnEOUHas
(eBpasmiickasi),  aBCTpajo-HErpouAHasi  (PKBaTOpualbHAasA),  MOHIOJIOMIHAS
(a3uarcko-amepukaHckas). Bpems M myTd pacceneHusl 4YelloBeKa IO IUIaHETe.
EnunctBo  denmoBeueckux  pac. HaydHas  HECOCTOSITENIBHOCTh — pacus3Ma.
[IpucnocoOeHHOCTh YenoBeKa K pa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpepbl.
Bmusitaue reorpaduueckoit cpenpl W jpedipa reHoB Ha  MOP(QOIOTHIO U
(U3HOIOTHIO YeIOBEKa.

MexaucuuruinHapable  MeToAsl B (u3uuecko  (OMOJIOrHYecKoii)
AHTPOMOJIOTMM.  DBOJIOLMOHHAS  AHTPOINOJOTHS U IAJECOaHTPOMOJIOTHS
YEJIOBEYECKUX MOMYJISIUA. bHoconuanbHble UCCIAEHOBAaHUSA MPUPOABI YEIIOBEKA.
HccnenoBanre KOIBOTIOMUH OUOIIOTHIECKOTO M COIUATBLHOTO B YEITOBEKE.

JdemoHcTpanuu

[Toprperter: Y. HapBun, JI. JIuku, A. . Porunackui, M. M. I'epacumos.

Tabmumpl 1 cxembl: «MeToIbI aHTPOITOIOTUNY, «I 0JIOBHOM MO3T YeI0BEKa,
«YenoBekooOpa3Hble 00€3bsiHbI», «CKENeT YeloBeKa U CKeJeT IMIMMITaH3ey,
«PynMMEHTHI U aTaBU3MbIY, «JIBUXKYIIUE CUITBI aHTPOIIOT€HE3a», « IBOJIOIMOHHOE
IpPEBO  4YENOBEKa», <«ABcCTpainonutek», «UYemnoBek  ymenslit», «YenoBek
NPAMOXOISAIINNY, «/leHncoBckuil yenmoBek» «Heannepranbip», «KpoMaHbOHIIED,
«Ipenku yenoBekay, «ITanbl 3BOIIOLMU YETOBEKa», «Pachl UeT0BEKay.

OOGopynoBaHue: MYJSDKM — OKaMEHENIOCTeH, TPEeAMETOB MaTepualibHOU
KYJIbTYpbl TIPEAKOB YEJIOBEKa, penpoaykiuu (¢otorpadhun) KapTUH C
MUGDOIOTUIECKUMUA U OUOJEHCKUMU CIOKETaMH TPOUCXOXKJICHUS 4YeJIOBEKa,
doTorpadum HaXOJOK UCKOTAEMBIX OCTATKOB YEIOBEKA, CKEIIET YeJI0BEKa, MOJICITh
yeperna 4YeJgoBEeKa M uepena IIUMIIaH3e, MOJIeNb KHUCTH YeJIIOBEKa W KHUCTHU
IIMMIIaH3€, MOJEIIM TOPCa MPEAKOB YEJIOBEKA.

JlabopaTtopHass pabGora «/3ydyeHne OCOOCHHOCTEH CTpOEHUS CKeJeTa
YeJIOBEKA, CBSI3aHHBIX C MPSAMOXOKICHUEM).

IIpakTueckas padora «/3yyeHrne SKOJIOrM4eCKUX aJarTalki 4eT0BEKay.

Tema 6. Jkojioruss — HayKa O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM € OKPY:KAKLIeH cpeaou

3apoxzeHue U pa3BuTue 3kojoruu B Tpyaax A. I'ym6onsara, K. @. Pynbe,
H. A. CeepuoBa, 2. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amaun
sKoJ0oruu. CBs3b 3KOJIOTUU C APYTUMHU HayKaMHU.



Mertonbl 3konoruu. IloneBble HabOMOnEHUA. DKCHEPUMEHTHI B HKOJIOTHU:
npupojHble M JaboparopHble. MoaenupoBaHue B 3KOJOTMH. MOHHUTOPHUHT
OKpY’KaroIel Cpeibl: JIOKAIbHBIN, perHOHAIBHBIN U TJI00ATBHBIMH.

3HaueHUE OKOJOTMYECKHX 3HAHWW JUI1  YEJOBEKa. OJKOJOTMYECKOE
MHPOBO33PEHUE KaK OCHOBA CBSI3€M 4YellOBeUecTBa C MpUpoAoi. PopMHupOBaHUE
IKOJIOTMYECKOM KYJIBTYpPBI U 3KOJIOTMYECKOW IPAMOTHOCTH HACEJICHMS.

JdeMoHcTpanuu

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. CeBepuos, J. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuiel U cxembl: «Pasgensl skonoruuy, «Metoanl 3Kojoruu», «Cxema
MOHHUTOPHUHTIA OKPY>KAOLIEH CpeIbI».

JlaGoparopHast padora «3yuenue METOJI0B 3KOJIOTUYECKUX
UCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpeaa oOMTaAHUSA

Okonorudeckne (HakToOpbl U 3aKOHOMEPHOCTH UX jAericTBus. Knaccudukarus
AKOJIOTHYECKUX (DaKTOpPOB: a0HOTHUECKUE, OMOTHUECKHUE, aHTpoIIoreHHsie. O01ue
3aKOHOMEPHOCTH JIEUCTBUS dKojiorudeckux (axropos. IlpaBuno muaumyma (K.
Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpPTaHU3MBI.

AbGuotnueckue ¢akrtopsl. CBeT Kak skosioruueckuil ¢akrop. [leilictBue
Pa3HBIX YYAaCTKOB COJIHEYHOI'O CIEKTpPa Ha OPraHM3Mbl. DKOJIOIMYECKUE TI'PYIIIbI
pacTeHUN M JKMBOTHBIX I10 OTHOLICHHMIO K cCBeTy. CHUTHaIbHas poJib CBETA.
doTonepuoan3m.

Temneparypa kak skoniormueckuil ¢akrop. JleiictBue Temmeparypsl Ha
opranu3Msl. [IoMKuIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

BnaxHocts kak skonormyeckuid (akrtop. IlpucnocobiieHns pacTteHuil K
nojep:kanuio BogHoro Oananca. Knaccudukanms pacTeHUil MO OTHOIIEHHIO K
BoJie. IIpucrnocob6iienns ;KUBOTHBIX K HU3MEHEHUIO BOAHOI'O PEKUMA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, Ha3€MHO-BO3JYILHAs, MOYBEHHAS,
NIyOMHHAasT  NOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DuU3uKO-XuMuyeckue
OCOOEHHOCTH cpejJi oOuTaHusi opraHusMmoB. llpucrocoOiieHuss OpraHu3MoB K
KU3HU B Pa3HbIX cpefax.

buonornyeckue putmbl. BHemHne u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4Hble PUTMBL. [IpHUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH KU3HMU.

XKuznennole Qopmer opranmsmoB. I[loHsiTue o0 KuU3HEHHOUW (opme.
XKuznenusie HopMbl pacTEeHUIl: 1epeBbs, KYCTAPHUKHU, KyCTAPHUUKH, MHOTOJIETHUE



TpaBbl, OJHOJICTHHUE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: TUIPOOMOHTHI,
reo0MOHTHI, a9POOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a >KU3HH.

buortnyeckue  dakropel.  Bugbl = OMOTMYECKMX  B3aMMOJICHCTBHIA:
KOHKYPEHIIUS, XUIIIHUYECTBO, cUMOK03 U ero (opmsl. [lapasutusm, koonepamnus,
MyTYyaau3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxieOHnuecTBO). Herpoduueckue
B3auMojielicTBusl  (Tommueckue,  (opuueckue, ¢abpuueckue). 3HAUCHUE
OMOTHMYECKHX B3aUMOJCHCTBUI Ml CYIIECTBOBAaHHMS OPraHW3MOB B CpeEe
obutanud. [IpuHIUI KOHKYPEHTHOTO UCKIIOYEHHUSI.

JdemoHcTpanumn

Tabmuiet 1 cxembl: «Oxonoruueckue (akTope», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIIEHHUIO K CBETY», «TemIoKpOBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE 3>KUBOTHBIE», «DU3MONOrHMYECKHE aJanTaluu
KUBOTHBIX», «Cpenbl oOWUTaHUS OpPraHU3MOB», «bBHONOrMYECKuEe PUTMBIY,
«Kusnennsie  Gopmbl  pactenuit», <« KuzHeHHbIE  (QOPMBI  KUBOTHBIX),
«2QKocucTeMa MHUPOKOIMCTBEHHOTrO Jieca», « IKOCUCTEMA XBOMHOrO Jieca», «Llenun
nuTaHus», «XumHudectBoy, <«llapasutuzm», «KoukypeHuus», «CumMOuo3y,
«KommeHncanuzmy.

OO6opynoBanue: repdbapuu pacTeHUW U >KUBOTHBIX, MPHUCIOCOOIEHHBIX K
BJIUSHUIO PA3JMYHBIX HKOJIOTMYECKUX (PAKTOPOB, repOapum CBETONIOOUBBIX,
TEHENIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBHIC, TEHEIIOOUBBIE U
TEHEBBIHOCIIMBbIE KOMHATHBIE PACTeHUSI, TepOapuu U KOJUIEKIIMHU TETUTONIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesna OTULl U 3BepeH, repOapuu
pacTeHull, OTHOCSIIMXCA K rurpopuram, kcepoduram, Me3opuram, KOMHATHBIE
pacTeHusl JaHHBIX TPYIM, KOJJIEKIIMHU >KUBOTHBIX, OOUTAIOIINUX B Pa3HbIX cpedax,
repbapuv W KOJUJIGKIIMM PACTEHUM U SKUBOTHBIX, OOJIAJAIONIUX YepTamu
IPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCJIOBUU KU3HHU, repbapuu u
KOJIJIGKIIMU PACTEHUN W JKMBOTHBIX PA3UYHBIX YXU3HEHHBIX (OpPM, KOJJIECKIIUU
YKUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aHUMOJICUCTBUSX.

JlabopatopHass pabora «BblsBiIcHHME TPUCIOCOOJCHUN OPraHU3MOB K
BIIMSIHUIO CBETa».

JlabopaTopHass pabGora «BbIsiBIeHHE MPUCIOCOOJICHUNH OPraHU3MOB K
BIIUSTHUIO TEMIIEPATypPhI».

JlabopaTopHasi padora «AHAaTOMHYECKHE OCOOCHHOCTH pACTCHUH U3
Pa3HBIX MECT OOUTAHUSI.

Tema 8. Ikos10rusi BUA0B ¥ MOMYJISIM A

OKOJIOTUYECKHE  XApPaKTePUCTUKU  TMOMYJISALHH. [Monynauust ~ Kak
Ouosnornyeckas cucreMma. Poib HEOHOPOMHOCTH Cpelibl, (PU3nIecKux OapbepoB U
0COOEHHOCTEH OMOJI0ruu BUIOB B (HOPMHUPOBAHUU NMPOCTPAHCTBEHHON CTPYKTYpPHI
nomyisiuuid. OCHOBHBIE MOKa3aTeIW MOMYJISUUU: YHUCIEHHOCTh, IUIOTHOCTD,



BO3pAacTHasi M TOJIOBasg CTPYKTYpa, POXKIAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSI.

DKoJIOTUYECKast CTpyKTypa nonyssinuu. OIleHKa YUCIEHHOCTH MOMYJISIHUH.
JlnvHamuKka monynsAnuu U €€ perysianusa. buoThYecKknil mOTEeHIMan MOMYJISLHH.
MopaenvpoBanue TMHAMUKH TONyJIsiiui. KpuBble pocTa YMCIEHHOCTH TOMYJISILINY.
KpuBble BbDKMBaHUA. Perynsiuus YUCICHHOCTH TMOMYJSLUNA: Poiib (HaKTOPOB,
3aBUCSIIUX U HE 3aBUCAIINX OT IDIOTHOCTH. DKOJOTHYECKHE CTPaTeru BUIOB (I- 1
K-cTparerun).

[Tonsitue 00 sKonoruveckoil Huie Buaa. MectooOutanue. MHoromepHas
Mozenp 3Kkoimormdeckon Humm Jx.JM. XarumHcona. Pa3mepsl skonornueckou
Huiy. [loTeHManbHas U peain30BaHHAs HULIY.

Bun kak cucrema mnomynsuuid. Apeansl BUAOB. BHIBI M KX JKU3HECHHBIE
CTpaTeruu. JKOJOTHUYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTM TMOBEAEHUS W MUTrpalMi >KUBOTHBIX. buomorundeckue
VWHBAa3UU YY>KEPOJIHBIX BUOB.

JdemoHcTpanuu

[Toprper: Hdx. . XaT4nHCOH.

Tabmuiel u  cxembl: «OKOJOTMYECKUE XapaKTEPUCTUKU TOMYJISIIUAN,
«IIpocTpaHcTBeHHass  CTpyKTypa mnomyidanum», «Bo3pacTHeie  npaMuabl
nonyiasiuun», «CKOpPOCTh  3aCENeHUs TMOBEPXHOCTH 3€MIIM  Pa3IMYHBIMU
opranuzmammn», «Mogenp 3xonornueckor Humu Jx. M. XaTuyuHcoHay.

O6opynoBaHue: repOapuu pacTEHUH, KOJJICKIINH YKUBOTHBIX.

JladbopaTtopuas  paGora  «llpucmocoOneHuss CceMsH  pacTeHHM K
PaCCEIECHUIO».

Tema 9. Ikos10rusi cO00IECTB. IKOJOTHYECKHE CUCTEMBbI.

CooOmiecTtBa opranu3MoB. buomneHo3 u ero crTpykrypa. CBsS3u MEXKIy
OpraHu3MaMH B OMOIIEHO3E.

Okocuctema Kak oTkpbiTas cucrema (A. JIx. Tencnu). OyHKIMOHATBHBIE
OJIOKM OpraHW3MOB B DKOCHUCTEME: MPOIYUEHThl, KOHCYMEHTBI, PEIyICHTHI.
Tpodbuueckne ypoBHH. Tpoduueckue 1enu u ceTu. AOHOTHYECKHE OJIOKH
skocucteMm. [TouBbl U Wikl B 3kocucTeMax. KpyroBopor BEIIECTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHbIE  TIOKa3aTelnu  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKHUE MUPAMUJIBI UUCEIl, OMOMACCHl U SHEPTHM.

Jlunamuka sxocucmem. Kamacmpoghuueckue nepecmpouxu. Dnyxmyayuu.
HamnpaBnennsie 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cykieccuu. [lepBuuHbie U
BTOPUYHBIE CYKIIECCMM M HMX MPUYUHBI. AHTPOIOrE€HHbIE BO3JCUCTBUS Ha
cykneccuu. Knumakcrnoe cooOmiectBo. bruopaznoobpasue u moiaHoTa KpyroBopoTa
BEII[ECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.



[Ipupoanbie 3KOCUCTEMBI. JKOCUCmeMbl 03Ep U peK. DKocucmembl Mopeli U
oKeano8. Ixocucmemvl MyHOp, 1€CO8, Cmenell, NyCMblHb.

AHTpPONIOTEHHBIE AKOCUCTEMBI. Arpo3skocucTtema. ArporeHo3. Paznuuuns
MEXTY aHTPOITOTCHHBIMH U TTPUPOTHBIMH YKOCHCTEMAMH.

Ypb6oskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. ['opojackas
dnopa u dayna. CunanTponuzanusi Topojckoil (ayHbl. buonorudeckoe wu
X035MCTBEHHOE 3HAUEHUE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJCHCTBUI OPraHU3MOB B
aKkocuctemax. Ponb kackaonozo sgpghexma u 6uU008-30UuKamopos (Kirouesvix
6U008) 6 pyHKYUoHUposanuu sxocucmem. IlepeHOC YHEPTUU U BEIIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIYJISILIUN U YKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOIIOI'€HHBIX BO3/ICHCTBUH.

Mexanusmul 8030eticmeus 3aepA3HeHUll pPA3HbIX Munos Ha
CcyOOP2aHUBZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHSIX,
OCHOBbl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCMBUS.
Meto0510rusi MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOI'€HHBIX SKOCUCTEM.

JemoHcTpanumn
[Toptper: A. JIx. Tencnu.
Tabmuupt u  cxembl:  «CTpykTypa  OumoneHo3a»,  «JKocucTeMa

IIMPOKOJIUCTBEHHOTO Jiecay, «IDKOCHCTEMa XBOWHOTO Jiecay, «DyHKIIMOHAIbHbBIE
IPpYNIbl OPTaHU3MOB B 3KocucTeMe», «KpyroBopoT BEHIECTB B JKOCHCTEMEY,
«Jenn mutanus (MacTOUIIHAS, TETPUTHAS)», «DKOJIOTHYECKAsT MUPAMUIA YUCEID,
«DKoNoruvecKas mupaMmua OMOMacChly», «IKOJOTHUYECKasl TMUpaMuaa YHEPTUNY,
«O0pazoBanue O6onotay, «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mnocie
noxkapay, «JKOocucTeMa o3epay, «ArpoieHos», «KpyroBopor BEHIECTB U MOTOK
SHEPTUU B arporieHo3ey, «[Ipumeps ypOosKocuCTEM.

OO6opynoBaHue: repOapuu pacTeHUM, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTHUI U
3Bepeid, repOapuu KyIbTYpPHBIX U TUKOPACTYIIUX PACTCHHMA, aKBAPUYM KaK MOJICTh
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydenne u onucanue ypo03KOCHCTEMBI».

JladbopaTtopHass pabGora «/3yueHue pa3zHOOOpa3vs MEITKUX IOYBEHHBIX
YJIIEHUCTOHOTUX B PA3HBIX IKOCUCTEMAX).

IKCKypeusi «IKCKYpCHsl B TUIUYHBIN OuoreoreHo3 (B AyOpaBy, Oepe3HSK,
€JIbHUK, Ha CyXO/I0JIbHBIN WJIM MMOMMEHHBIN JYT, 03€p0, O0JI0TO)».

IKCKYypcHsi «IKCKYypCHsI B arpodKOCHCTeMy (Ha IOJe WIM B TEIUTHIHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodajnbHas IKOCHCTEMA

buochepa — obmemnanerapHass o0osouka 3eMiM, T€ CYIIECTBYET WIH
CyILLEeCTBOBaJa KU3Hb. PazBuTHe npeacrasieHuii o ouocdepe B Tpyaax . 3rocca.



VYuenue B. U. Bepuaackoro o 6uochepe. Obnactu 6uocdepsnt u e€ coctas. XKupoe
BEIIECTBO Onochepsl U ero PyHKINH.

3aKOHOMEpPHOCTH cyliecTBoBaHusi 6mocdeprl. OcobeHHOCTH OHMOCPephl Kak
rI100aJIbHOM 3KOcUCTEMBI. J[MHaMHuueckoe paBHOBecue B buocdepe. KpyroBoporsl
BEUIECTB U OMOreOXMMHYECKUE LUKJIIbI (Yriiepona, a3ora). PUTMUYHOCTD SIBICHUI
B Onocdepe.

3oHanpHOCTh Ouochepnl. [lonstne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJIpa, XBOWHBIE JieCca, CMEIIaHHbIE U IIHUPOKOJIMCTBEHHBIE JIeCa, CTENHU, CABAHHBI,
yCTBIHU, TPOMIMYECKUE JIeca, BHICOKOTOPhs. Kiumar, pacTUTENbHBIN U KUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa u QyHKIHS )KHUBBIX CUCTEM, OIICHKA UX PECYPCHOT0 MOTEHITaa !
onocdepHbIX PyHKIUH.

JemoHcTpanumn

[Toptpersi: B. 1. Bepuaackuii, 9. 3rocc.

Tabnuubr 1 cxembl: «l'eocdepsr 3emnn», «KpyroBopor azora B mMpupoae»,
«Kpyrosopor yrimepona B mpupoae», «KpyroBopor kuciopoga B HpUpOIE»,
«KpyroBopot Boabl B mpupozae», «OcHOBHbIe OMOMBI cyminy, «Kinmarnueckue
nosica 3emn», «Tynapay», «Taira», «CMmemannbiid jiecy, «IIIUpOKOIUCTBEHHBIN
nec», «Crenby», «CaBanHay, «[lycTeiHa», « TponmyecKkuid ecy.

OOGopynoBaHue: repoapuu paCTEHUM pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YestoBek M OKpyxka0IIas cpeaa

DKOJIOTUYECKHE KPU3UChI M MX NpHYUHBL. Bo3aelcTBue deloBeka Ha
ouochepy. 3arpssHeHue BO3AYyHMIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsisHEHUE
BoAHOU cpenbl. OxpaHa BOJOHBIX pecypcoB. Pazpymenue mnouBbl. Oxpana
MOYBEHHBIX pecypcoB. M3MeHeHue kiumara.

AHTpPONOT€HHOE BO3/ICMCTBHE HA PACTUTEIBHBIA U KMBOTHBIN Mup. OXpaHa
pPaCTUTENBHOTO W KUBOTHOrO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbl HPUPOBI.
Kpacueie kHuru. OcobGo oxpansembie mpupojanbie Tepputopun (OOIIT).
boranudeckue cajpl U 300JI0TMYECKHE TTAPKU.

OCHOBHbIE TPUHIUIIBI YCTONYMBOIO PA3BUTHUSI UYEIOBEUYECTBA U IMPUPOJIBIL.
PauyonanbHOe  MPUPONONONB30BAaHUE M COXpAaHEHHE  OHMOJIOrMYECKOro
pazHooOpazust 3emun. OOIIKME 3aKOHOMEPHOCTH TJI00ATbHBIX 3KOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT O KPU3HCa U €r0 BEPOSTHBIE TTOCIIECTBUS.

Pa3zButne METO/IOB MOHUTOPUHTA pa3BUTHUSI ONACHBIX TEXHOT'E€HHBIX
npoueccoB. CucmemHvle ucciedosanusi nepexooa K pecypcocbepezaroweti u
KOHKYPeHmocnocobHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvuvle ungopmayuonusvie cucmemvl, obecneuusaroujue O00CmMyn K
ungopmayuu NnO  COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHoGbl



aKopeabunumayuu Kocucmem U cnocooos 060pvoObLl ¢  OUONOBPEHCOCHUSMU.
Pexoncmpykyusa mopckux u HazemHwix IKOCUCTEM.

JdemoHcTpanuu

Tabmuupl W cxeMmbl:  «3arpsi3HeHHE  atMoc(epbl»,  «3arps3HeHHe
ruapocdepb», «3arpsizHeHue nouBbl», «llapHukoBblii  APdexT», «Ocobdo
OXpaHseMble PUPOJHBIE TEPPUTOPUIY, «MOJIETH YIIPABIIEMOIO MUPAY.
Ob6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHHWU W >KUBOTHBIX KpacHoit
kHuru Poccuiickoit @enepanuu, KpacHol KHUTH pErnoHa.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

®dI'OC COO ycranaBiuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHUS
OOYyYarOIIMMHUCSL TIPOTPaMM  CpPEIHEro o00Imero o0pa3oBaHUs: JTUYHOCTHEIE,
METaIpeIMETHbIC U MPEIMETHBIEC.

B cTpykType NTMUHOCTHBIX pe3yJIbTaTOB OCBOCHMS MPOTPaMMBbI IO OMOJIOTUH
BBIJICJICHBI CJIEAYIOIIUE COCTABJISIONINE: OCO3HAHUE O0YUYaIOIMIMMHUCS POCCUICKOMN
rpaXIaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOINPENENCHUIO, Haluyue Mmomusayuu K OOydeHHIO  OHOJIOruy,
yenenanpaegiennoe paszeumue BHYTPEHHUX YOEXKIEHUW JUYHOCTH HAa OCHOBE
KJIFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPAAUIMI pa3BUTUS OHOJIIOTHYECKOTO
3HAHUSL, 20MOBHOCMb U CNOCOOHOCMb O0YUYAIOIIHNXCA PYKOBOJICTBOBATHCS B CBOCH
NESATETbHOCTU I1[€HHOCTHO-CMBICTIOBBIMU YCTAHOBKAMH, NPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO0  O0pa3OBaHUsl, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJIbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KU3HEHHBIC TUIAHBI.

JIM9HOCTHBIE pe3yIbTaThl OCBOSHUS MPOTPAMMBI 0 OMOJIOTUU JOCTHTAOTCS
B EIUHCTBE YYEOHOM M BOCHHUTATEIBHON JESITEIHLHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMU POCCUMCKUMH COIUOKYJIBTYPHBIMHU, UCTOPUUECKUMU U JTYXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE MpaBWJIaMU U HOpPMaMH
MOBEICHHUSI W CIOCOOCTBYIOT TIPOIECCaM CaMOIIO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTHU, NATPUOTH3MA U
YBXKEHHUS K 3aKOHY M IPABOIOPSAAKY, YEIOBEKY TPyAAa U CTApLIEMY IMOKOJIEHHUIO,
B3aMMHOTO YBa)XE€HUs, OEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEAHIO H
TpaJULMsIM MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickon Denepanuu, npupoae u
OKpYXarolIen cpee.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHMS Yy4yeOHoro mpenmera «buomorus»
JIOJIKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH O0YUYaOIIHUXCSl PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEH MO3ULUEN JHUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUCHTAIlMM, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKJICHUH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM I[EHHOCTSIM POCCHICKOro O0OIIEeCTBa, PaCHIMPEHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTA B MPOLIECCE peain3allii OCHOBHBIX HaIpPaBICHUIN
BOCIIUTATENIbHOU JIEATEIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH IPAKIAHCKOMN MO3ULIUH 00YUaAIOIIErocsl KaK aKTUBHOT'O U
OTBETCTBEHHOTI'O WIEHAa POCCUMCKOro 0OIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB U OOS3aHHOCTEH, yBa)KCHUE
3aKOHa W MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW JAEATEILHOCTH TP CO3/aHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX W MO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPEAENATh COOCTBEHHYIO IO3MLHMIO 1O OTHOLICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€

YMEHHE YYUTHIBATH B CBOMX JEHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBHSI JIIOJICH C Pa3HBIMHU YOSKICHUSIMH, KyJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAIbHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B INIPOLIECCE COBMECTHOI'O BBIIIOIHEHUS
y4eOHBIX, TO3HABATEIbHBIX M HCCIENOBATEIbCKUX 3a7a4, YBAXKHUTEIHLHOTO
OTHOIIIEHUS K MHEHHIO OINMOHEHTOB MpU OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOr0 COIePKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESATENbHOCTH;

2) NIaTPUOTUYECKOI0 BOCIIUTAHMSA

c(hOpMHPOBAHHOCTH POCCHICKOM rpaXXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUSI K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTU IEpel
Ponunou, ropmoctu 3a CBOM Kpau, CBOO PoauHy, CBOM S3bIK U KYJIBTYPY,
IPOILIJIOE U HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHUE K MPUPOJHOMY HACJIEAUIO U MaMSTHUKAM TPUPOIBI,
JTOCTHXEHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJIICHHE H
pa3BuTHEe OWONOTWHM, TOHMMAaHUS 3HAYCHHUS OWOJOTUU B TO3HAHHH 3aKOHOB
IPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTr'0 OOIIEeCTBA;

ujeiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIYXEHUIO U 3amure OTedecTsa,
OTBETCTBEHHOCTH 32 €ro Cy/1b0Yy;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

OCO3HAHUE JTYXOBHBIX LIECHHOCTEW POCCHICKOTO HAPOJa;

c(hOopMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOMYUBOrO OYyAYyILIEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOMM POJMTEIISIM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'0 TMPUHATHS LIEHHOCTENM CEMEHHOM JKU3HU B COOTBETCTBUU C
TpaguuusaMu HapoaoB Poccnu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIIICHHUIA,

MOHUMAaHKE 3MOLIMOHAIBHOTO BO3/IEMCTBHUSA )KUBOU NPUPOBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPOKEHHUIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHHE
NPOSIBIIATH KAYeCTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro Bocnutanusi, GopMHUPOBAHHS KYJIbTYPbl 310POBbS U
3MOLMOHAJIBLHOIO 0JIaromoJIy4ns:

NOHUMAaHWE W pealu3alus 3J0pOBOro M Oe30MacHoro o0pasza KHU3HU
(3mopoBO€  THUTaHWE, COOJIOJIGHWE TUTUEHUYECKUX TPaBWI HU  HOPM,
cOQTaHCUPOBAHHBIM PEXUM 3aHATHA W OTHObIXa, peErysipHas Qundeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIIEHUS K
COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/10POBbIO;

NOHMMAaHUE IIEHHOCTH TMPAaBWJI WHIUBHUIYAIHHOTO ¢  KOJJIEKTUBHOTO
0€30MacHOr0 MOBE/ICHUS B CUTYAIIUAX, YIPOKAIOIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUE TMOCIEICTBUN M HEMPHUATHUS BPEIHBIX NMPUBBIUEK (YMOTpeOICHUs
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs1);

6) TPy10BOIr0 BOCIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHWE IIEHHOCTH MacTEPCTBA, TPYIOIIO0UE;

TOTOBHOCTh K AKTUBHOW NESTEIHHOCTH TEXHOJOTMYECKOW U COLMAIBHOM
HANPABJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO
BBITIONTHSATD TaKYIO JIEATEIbHOCTD;

HMHTEpEC K pa3inuuHbIM cepam mpodecCHoHaIbHON JEATETbHOCTU, YMEHUE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccun U PEATU30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBI;

TOTOBHOCTh W CHOCOOHOCTh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MIPOTSI)KEHUU BCEN KU3HU,

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH II€1€CO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HMCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIlECTBOBAHMSI;

MOBBIIIIEHUE YPOBHSI JKOJIOTUYECKON KYJIbTYpbl: MPUOOPETEHUE OIbITA
IUIAHUPOBAHUS TOCTYNMKOB W OIEHKM WX BO3MOXHBIX TIOCJIEACTBUN ISt
OKpYXalollen Cpebl;

OCO3HAaHHE TJI00aTBPHOTO XapaKTepa IKOJOTHYECKUX MpoOJeM W MyTed uX
pernieHus;

CIIOCOOHOCTh HMCIOJI30BaTh MpPUOOpETaeMble MpPU H3YyYEHUU OUOJIOTHHU
3HAHMSI W YMEHHUS TMPU PEIICHHH TPoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
OPUPOJONOJIb30BAHUEM  (COONIIOJICHHE  TpaBUJl  TOBEACHUA B NIPUPOJIE,
HAIIPaBJICHHBIX HA COXPAHEHUE PABHOBECUSI B DJKOCHUCTEMAaX, OXpPaHy BUJIOB,
IKOCHUCTEM, OHochephl);

AKTUBHOE HENPUSATHE JICMCTBUM, IPUHOCAIIMX BpEd  OKPYKAKOIIEH
NPUPOJTHON Cpele, YMEHHE MPOTHO3UPOBATH HEOJIATONPHUSTHBIC KOJIOTHUYESCKUE
MOCJICICTBUS NMPEANPUHUMAEMBIX IEUCTBUN U MTpEAOTBpaIlaTh UX;



HaJIUYUe PAa3BUTOT0 IKOJOTHUECKOTO MBIIUICHUS, SKOJIOTHYECKOU KYIbTYPHI,
OIbITa NEATENbHOCTH IKOJIOTUYECKOM HAIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOUN JEATEIbHOCTH HKOJOTHUECKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJOre
KYJbTYp, CIIOCOOCTBYIOIIEr0 OCO3HAHHUIO CBOET0 MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOM KYJIbTYphl KaK CpEACTBa
B3aUMOJICHCTBUS MEXY JIIOAbMU U NMO3HAHUS MUPA;

NOHUMaHHE crenudukd OWOJOTMM KaK HayKH, OCO3HaHUS €€ poJd B
(GbopMHUpPOBAaHUY PALMOHAIBHOIO HAYYHOT'O MBILIUIEHUS, CO3JaHUU 1IETOCTHOTO
Npe/ICTaBlIeHUss 00 OKpY)KAloIIeM MHpE KaK O €IMHCTBE MPUPOIbI, YEIOBEKa U
o0lllecTBa, B IO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpolIeM
COXpaHEHUS IPUPOTHOT'O PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHMU /JII COBPEMEHHOW IMBUJIM3AIINMU:
oOecrieueHusi HOBOT'O YPOBHS pPAa3BUTHUA MEAMUIIMHBI, CO3/JaHHE TEPCTIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEllaTh PECypCHble  MpOOJIEMBbl  pa3BUTHUSA
YeJIOBEYECTBA, MOMCKA MYTEeW BhIXOJIa U3 II100ATBHBIX YKOJOTMUECKUX MPOoOIeM U
oOecrieyeHusi  Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCTIOJIb30BAHUIO TPUPOJHBIX PECYpCcOB M (POPMUPOBAHUIO HOBBIX CTAHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJY4YEHUU OMOJOTMUYECKUX 3HAHMU B IEIAX
NOBBILIEHUA OOIIeH KyJNbTYphbl, €CTECTBEHHO-HAay4HOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKITMOHATLHOW TPaMOTHOCTU OOydYarommxcs, GopMupyeMoi
IpU U3yYEHUU OMOJIOTHH;

MOHUMAHHE CYITHOCTH METOJIOB MO3HAHMS, UCTIOIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH UCIIOJIb30BaTh MOJy4YyaeMble 3HAHUS [UJIsS aHalu3a |
OOBSICHEHUS SIBIICHUI OKPYXAIOIIEro MUpa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIE 3aKJIOUEHUS! HAa OCHOBE HAY4YHbIX (PaKTOB U
UMEIOIIUXCS JaHHBIX C IeJIbI0 TIOJTYYEeHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIbHO HCMOJIb30BaTh OMOJOTMYECKUE 3HAHUS IS
penieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYaIUsIX;

OCO3HAHHME LIEHHOCTHM HAYYHOM JEATE€IbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO U UCCIEA0BATENbCKYIO ACSITEIbHOCTh HHIUBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa3oBaHUI0 U
caM000pa3oBaHNI0, K aKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWW TO OHWOIOTHU B
COOTBETCTBHH C KM3HCHHBIMH MOTPEOHOCTSIMH.



METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbie pe3ysibTaThl OCBOCHUSI yueOHOro mpeaMera «buosiorusy
BKJIIOYAIOT: 3HaYuMble 1Ji1 (OPMUPOBAHUS MHUPOBO33PECHHS OOyYarOUTUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIEHAYUYHbIE TOHITHS, OTPaKArOIINe
[IEJIOCTHOCTh HAYYHOM KapTUHBI MHUpA U CHeNu(UKy METOJO0B IO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, DHEPTHUs, SIBICHHUE, MPOIIECC,
CUCTEMa, Hay4yHbIN (akT, MPUHLMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
ucclieloBaHue,  HaONIoJleHne,  HW3MEpPeHHe,  OKCIEPUMEHT U JpYrue);
yHUBEpCAJIbHbIC Yy4eOHbIe JeWcTBUs (TI03HABaTEIbHBIE, KOMMYHUKATHUBHBIC,

PETYISTUBHBIE), o0ecreunBaroIne (dopmHpoBaHuE (yHKLIMOHAIBHOM
IPaMOTHOCTM M COLMAJIbHOM KOMIIETEHIIMM OOy4arouuxcs; CIOCOOHOCTb
o0yuarouuxcs UCII0JIB30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECCKUE 3HAHUSA W yHUBEPCAIbHBIC ydeOHbIE JICUWCTBHS B
MO3HABATEIFHOM U COLIMATILHOM MTPAKTUKE.

B pe3ynbrare wu3yueHus OHOJOTMM Ha YpPOBHE CpPEIHEro OOIIEero
oOpa3zoBanuss y oOywatomierocs OyayT cGhOpPMHUpPOBAaHBI TO3HABATEIbHBIE
YHUBEPCAIbHBIC YI€OHBIE TCHUCTBUS, KOMMYHUKATUBHBIC YHUBEPCATbHBIC YICOHbBIC
JCHCTBUSA, PETYISATUBHBIC YHHBEPCAIBbHBIC YYEeOHBIC JCHCTBHUS, COBMECTHAs
JIESITENbHOCTb.

MeranpenMeTHble Pe3yNbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEr0 OOIIero
00pa3oBaHusl TOKHBI OTPAKATh:

OBnanenue YHHBepPCAJIbLHBIMH yueOHBIMU MO3HABATEIbHBIMH
AefCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE ICHCTBUS:

CaMOCTOSITENNFHO  (OPMYNIHPOBATH W aKTyalH3UpOBaTh  Mpoliemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHUU 3HAHUNA MPUEMBI JIOTUYECKOTO MBIIUICHUS
(aHayM3a, CHHTE3a, CpaBHEHUS, KilacCHU(pUKAIUN, 0000IIECHMS ), PAaCKPBIBATh CMBICT
OMOJIOTUYECKUX TOHATHM (BBIIETATh UX XapaKTEPHBIC MPU3HAKH, YCTAHABIIUBATH
CBSI3U C IPYTUMU MOHSATUSIMU);

ONpeAeNsITh UETU JeATEIbHOCTH, 3aJaBas MapaMmeTpbl W KPUTEPUU HX
JOCTHKEHUS, COOTHOCUTH PE3YJIbTATHI ACSITEILHOCTHU C TIOCTABIICHHBIMU TEIISIMU;

HCITOJI30BaTh OMOJOTMYECKUE MOHATUSA ISl OOBSICHEHUS (DAKTOB U SIBJICHUI
YKUBOU IIPUPOJBI;

CTPOUTH JIOTMYECKHE PACCYXACHUS (MHIYKTUBHBIC, EIyKTUBHBIE, IIO
AQHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHUBOPEUYHUS B PacCMaTPHBAEMBIX
SIBIICHUSX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITFOUCHUS;

IPUMEHSTh CXEMHO-MO/ICIIbHBIC CpeAcTBa AN TPEICTaBICHHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIEHUW B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TaKK€  MPOTHUBOPEYMH  Pa3HOro  pOJia,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMALMOHHBIX HCTOYHUKAX;

pa3palaTrhiBaTh IUIaH peIICHUs MPOOJIeMbl ¢ YUETOM aHalIM3a UMEIOLIUXCA
MaTepHAIbHBIX U HEMAaTEpUaAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B JI€ITEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUI IEATEIBHOCTH;

KOOpJIMHUPOBaTh W  BBIIOJHATH pabOTy B  YCIOBHUSX PEATBHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOECHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKUE IEHCTBUS:

BJIa/IETh HAaBbIKaMU y4e€OHO-UCCIIEIOBATENbCKON U MMPOEKTHOM AESITebHOCTH,
HaBbIKAMHU  pa3pelieHus MnpodjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PEUIECHUS MPAKTUYECKUX 3a1a4, IPUMEHECHUIO
Pa3JIMYHBIX METOJI0B MTO3HAHMS;

WCIIOJIb30BaTh pAa3JIMYHbIE BUJBl JEATEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HAHMSI, €ro HWHTEPHpPETALMH, MNPEeoOpPa3OBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYaIMsIX, B TOM YHCIIE IPU CO3/IaHUU YUEOHBIX U COIUATBHBIX IPOEKTOB;

(bopMUpOBATH HAYYHBIN THUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU NOHATUSIMU U METOJIAMU;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOM
NEATENbHOCTH U JKU3HEHHBIX CUTYalUsX;

BBISIBJISITh [PUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyallM3MpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHUs, HaXOAWTh apryMEHThl IS JI0Ka3aTelibCTBa
CBOMX YTBEP)KIICHMI, 3a/1aBaTh NapaMeTPhl U KPUTEPUU PEILICHHUS;

AHAJM3UPOBATH I[IOJYYECHHBbIE B XOAE€ PELICHHUS 3aJaud PE3YJIbTaThl,
KPUTHUYECKU OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3MPOBATHh U3MEHEHUE B HOBBIX
YCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CUTYyAaIUsIM, OLICHUBATh TPUOOPETEHHBIN OMBIT;

OCYUIIECTBIIAThH 1E€JCHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B MPOPECCUOHAITBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHUYECKYIO OOJacTh
KU3ZHEAEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE WJEH, MPEIIaraTb OPUTrMHAIbHBIE MOAXOJbl U PEIICHMUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, JOITYCKAIOIINE aIbTEPHATUBHBIE PELICHUS.

3) pabora ¢ nundpopmaunueii:

OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX UHPOpPMAIUH (TEKCTe y4eOHOTO
nocoOus, Hay4YHO-TIONYJIAPHOM JUTEpaType, OHOJIOTMUECKHX CJOBapsAX U
CIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B MHTepHeTe), aHaIu3upOBaTh



WH(POPMAITUIO PA3IMYHBIX BUAOB U ()OPM MPEICTABIICHUS, KPUTUICCKH OICHUBATh
€€ I0CTOBEPHOCTh U HEITPOTUBOPEUMBOCTH;

dbopMynHpoOBaTh 3aMpPOChl U MPUMEHSTh PA3IMYHBIE METOJbI MPU TOUCKE U
otOope Ouonornueckoi MHMOpMaLMKU, HEOOXOIUMOM JJIsi BHIMOJIHEHUS Y4EOHBIX
3ajady;

nproOpeTaTh OMBIT HCIOIB30BAHUS HMH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHUS PA3TNIHBIX
TTOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMY  MPEACTABICHUS
Oounonornyeckor nHdopmaruu (cxembl, TpaduKu, TUarpaMmbl, TaOIUIBI, PUCYHKU
1 Ipyroe);

UCTIONB30BaTh HAy4YHBIA S3BIK B KA4eCTBE CpEACTBa MpH pabore ¢
Ouojornyeckod HHPOpMalME: MPUMEHATh XHUMHUYEcKHe, (Qusndyeckue W
MaTEeMaTUYECKUE 3HAKM U CUMBOJIBI, (OpMYIbl, aOOpeBHATYpYy, HOMEHKIATYpY,
UCTONB30BaTh M NpPeoOpa3oBBIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBA
HaTJISTHOCTH,

BJaJ€Th ~ HABbIKAMM  pACIO3HABAaHUS M 3allUThl  WHGOpMAaINH,
UHGOPMAITMOHHON 0€30MacHOCTH TUYHOCTH.

OByajieHHe YHHBEPCAJIbLHBIMH KOMMYHUKATUBHBIMU 1€HCTBUSIMM:

1) obmeHme:

OCYIIECTBIISTh KOMMYHUKAIIMK BO BCeX chepax KU3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOT€ WJIM JUCKYCCHU TO CYIIECTBY OOCYX/IaeMOW TeMmbl (YMEHHE 3a]1aBaTh
BOTIPOCKI, BBICKA3bIBATh CYXKJACHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeaiaraeMoi
3a/1ay, YUUTHIBATh MHTEPECHI W COTJIACOBAHHOCTH IMO3UIIMNA APYTMX YYaCTHHUKOB
JManora Win JUCKYCCUH);

pacmo3HaBaTh HeEBepOabHBIE CpEACTBA OOINCHUS, TOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTYaIlUH,
YMETh CMATYATh KOH(JIUKTBI U BECTH MTEPETOBOPHI;

BJIAJICTh PA3MUYHBIMU CIIOCOOaMM OOIIEHUS U B3aUMOJEHCTBHUS, MOHUMATH
HaAMEPEHUS IPYTUX JIOJCH, MPOSIBISTh YBAKUTEIHLHOE OTHOIIEHHUE K COOECETHUKY
U B KOPPEKTHOU (popme GOopMyTUpOBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAs 1eITeJIbHOCTh:

MOHUMATh M KCIOJIh30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWBUIYAITBHOU
paboThI MPU PEIICHUH OMOJIOTMYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTD
NPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEIICHUN y4eOHOM 3a1a4u;

BBIOWPAaTh TEMATHKy W METOJIbI COBMECTHBIX JEHUCTBHHA C Y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH KaXKJI0TO YJieHa KOJICKTHBA,;



NPUHUMATh  II€JIM  COBMECTHON  JCSATEIbHOCTH, OpPraHU3OBBIBATH U
KOOPJIMHUPOBATh JEUCTBUA 110 €€ JIOCTHAKECHHUIO: COCTaBJAThH IUIAH JICHCTBHM,
pacnpeneisTh poiu ¢ YY4ETOM MHEHUNM Y4YaCTHHUKOB, OOCYXKIAaTh pPE3YJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAaue€CTBO CBOEro BKJAJa U KaXKJOr0 y4YaCTHHKA KOMAaH/bl B
001t pe3ynbTat Mo pa3padOTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE IPOEKTHI, OLIEHUBATh WJEU C TMO3UIUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TOBEACHHUE B PA3JIUYHBIX
CUTYaIMSIX, TPOSBIIATh TBOPYECTBO M BOOOPaKEHNE, OBITh MHUIIMATHBHBIM.

OBJaieHne YHUBEPCATbHBIMH PeryJasiTUBHBIMHU IeICTBUSIMH:

1) camoopraHu3ammsi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISBICHUS MpPOOJIeM M UX
pElIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BEIOWpAaTh HAa OCHOBE OWOJOTWYECKWX 3HAHUW IICJICBBIC W CMBICIIOBBIE
YCTAHOBKHU B CBOMX JICMCTBUSIX M MOCTYIKAaX MO OTHOIIEHUIO K YKUBOU MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIIATH MMO3HABATEIbHYIO NIESITEIbHOCTD, BBISBISATH
npoOJeMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3aJ]a4yu B 00pa30BaTEIbHOM
NESATeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITETILHO ~ COCTABJISITH IUIAH  pEIIeHUs NpodieMbl C  y4&ToMm
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IIPEATIOUTCHHUM;

JaBaTh OLICHKY HOBBIM CUTYaIlUsM;

pacuupsTh paMKu y4eOHOI0 NMpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTESHUH;

JieJIaTh OCO3HAHHBIA BBIOOp, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEICHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO W MPOSBICHUIO MIMPOKOW DPYAMIIMHU B
pa3HbIX 00JIaCTAX 3HAHUM, TMOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCT,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJIQJCTh HABBIKAMH  TIO3HABATEIBHOW  pEQUIEKCUU KaK  OCO3HAHUS
COBEpIIAEMbIX JEHUCTBUM UM MBICIUTENBHBIX MPOLECCOB, HX pPE3YJbTaTOB U
OCHOBAaHHM, MCIOJB30BaTh MPUEMBI PeQIIEKCUU [JIsI OLEHKU CUTYallMH, BbIOOpa
BEPHOI'O PEIICHUS,

YMETh OILICHUBAaTh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO0 HUX
CHUKEHHUIO;



NPUHUMATh MOTHBbI M AapryMEHTbl JPYrMX MpPH AHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CeOsl M IPYTHUX:

MIPUHUMATh Ce0sl, MIOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTBl JPYrMX MpPH AHAIU3E PE3YIbTATOB
NEeATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO APYIMX Ha OMIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP C IO3ULUU APYTOro YEIOBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yabTaThl OCBOCHHUSI COJIEpXKAHUSI Yy4yeOHOro mpeamera
«buonorus» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAHBI Ha oOO€cTeUeHHUE
npopunbHOro  oOyueHus  oOydarommxcsa  Ouonoruu. OHM — BKIIIOYAIOT:
cnenupuyeckue sl OMOIIOTHH HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBHIA 11O
OCBOEHHIO, UHTEPIIPETALNN U MPeoOpa3OBaHUIO 3HAHUHN, BUbI JEATEIBHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUW U MX NMPUMEHEHUIO B PAa3JIMYHBIX YUEOHBIX, a TAKKE B
peanbHbIX KU3HEHHBIX cuTyauusax. lIpenmerHbie pe3ynbTaThl MPEACTABICHBI MO
rojiamMm U3y4eHusl.

[IpenmeTHBIC pe3yNbTaThl OCBOCHHS y4ueOHOro mpeamera «buomorus» B 10
Kjlacce NOMKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ M POJM OWOJIOTHUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OpPMHPOBAHWU €CTECTBEHHO-HAYYHOW KApTUHBI MHUpa, B
MO3HAHUM  3aKOHOB MPHUPOJALI W  pEUICHHH TpoOJieM  palMOHAIbHOTO
IIPUPOJIONIOJIH30BAHMS, O BKJIAJIE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMoI0ruy;

BIIQJICHUE CHCTEMON OHOJIOTMYECKMX 3HAHMM, KOTOpas  BKIJIIOYAET:
OCHOBOMOJIaralomue OUOJIOrHYECKUEe TEPMUHBI W TOHATHS (KU3Hb, KIIETKa,
OpraHu3M, MeTa0oJIu3M, TOMEOCTa3, CaMOPETYJISIUsA, CaMOBOCIIPOU3BEICHUE,
HACJIEJCTBEHHOCTh, M3MEHYUBOCTb, POCT U PA3BUTHUE), OMOJOTMYECKHE TEOPUU
(knerounas teopus T. llIBanna, M. Illnelinena, P. BupxoBa, XxpoMocoMHasi TeOpus
HacienacTBeHHoct T. Moprana), ydyenus (H. M. BaBumoBa — o 1eHtpax
MHOTrooOpa3usi HW  TNPOUCXOXKICHHS  KYJIbTYPHBIX  pPAacTeHHUM),  3aKOHBI
(emmHOOOpa3us MOTOMKOB TIEPBOTO TMOKOJEHUS, PACIICIUICHUS, YACTOTHI TaMeT,
HE3aBUCUMOro HacienoBanusa [. MeHnens, TOMOJOIMYECKUX PSJOB B
HacJIeACTBECHHOM U3MCHYMUBOCTHU H. . Basuiosa), [PUHLIUIIBI
(KOMIUJIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAAMU HAyYHOrO TMO3HAHMS, HUCIOJIb3YEMbIX B
OMOJIOTMYECKUX HUCCIEJOBAHUSIX JKUBBIX OOBEKTOB (OMUCAaHUE, HW3MEPEHUE,
HaAOJII0/ICHUE, SKCIIEPUMEHT);



YMEHHUE BBIJICTATH CYIIECTBCHHBIC MTPU3HAKU: BUPYCOB, KJIETOK MPOKAPHUOT U
AYKapuoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM 4YHUCIIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX M YETIOBEKA, CTPOCHUSI OPTAHOB M CHCTEM
OpPraHOB pACTECHWW, >KUBOTHBIX, UYEJIOBEKA, IPOIECCOB IKU3HENEITEILHOCTH,
NIPOTEKAIOIINX B OPTaHU3Max PACTCHHM, )KMBOTHBIX W YEJIOBEKa, OMOIOTHYCCKUX
IPOIIeCCOB: OOMEHa BemiecTB (MeTabonmn3M), MPEeBpaIEHUs dHEPTUH, OpOKEHUs,
aBTOTPO(HOTO U reTepoTpOodHOTO TUTIOB MHUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, raMeToreHe3a, SMOpPUOreHe3a, MOoCTAIMOPHUOHATIBLHOIO PAa3BUTHS,
pPa3MHOXEHUS,  MHAMBUAYAJBHOTO  pPa3BUTUSA  oOpraHu3mMa  (OHTOreHe3a),
B3aMMO/ICHCTBHSI T€HOB, TE€TEPO3UCA, UCKYCCTBEHHOT'O OTOOPA;

YMEHHE YCTaHABIWBATh B3aMMOCBS3M MEXKIY OpPraHOWMJAMHU KJIETKA M HUX
(GYHKIIUSAMH, CTPOCHHEM KJIETOK pa3HBIX TKaHEW W WX QYHKIUIMH, MEKIY
opraHaMud M CHCTEMaMU OpPraHOB Yy pAcCTEHUM, >KMBOTHBIX M YEJIOBEKAa U HUX
GYHKIUAMHA, MEXAY CUCTEMaMU OpraHOB M WX (PYHKIUSMHU, MEXKIY dTaraMmu
0oOMEHa BENIECTB, ATalaMH KJIETOYHOTO IMKJIa U KU3HCHHBIX [UKIIOB OPTAaHU3MOB,
sTanamMu 3MOpPUOHAIBHOIO Pa3BUTHUS, T'€HOTUIOM U (DEHOTUIIOM, (PEHOTHIIOM U
dbakTopaMu cpesibl OOUTAHUS;

YMEHHUE BBISBJISITh OTJIMUUTEIBHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIC
pacTeHui, )KUBOTHBIX U YEJIOBEKa,;

YMEHHE WCIOIb30BaTh COOTBETCTBYIOIIUE AapTyMEHTBI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUJISl JIOKAa3aTEIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIITI,

yYMEHHE PelIaTh OMOIOTUICCKHE 3a/1a9H, BBISIBIATh MPUUNHHO-CIICICTBCHHBIC
CBSI3U MEXKTY UCCIIETYEMbIMU OMOIOTHICCKUMH MPOIIECCAMU U SIBICHUSMH, JEIaTh
BBIBOJIBI ¥ IIPOTHO3bI HA OCHOBAHUH TOJYyYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIMIONHATH JTA0OPATOPHBIE U TPAKTUYECKHE PabOTHI, COOIIOAATH
npaBwiIa Mpu paboTe ¢ y4eOHBIM U 1a00pPaTOPHBIM 00OPYTOBAHHUEM;

YMEHHE BBIBUTATh THUIIOTE3bI, IPOBEPATh UX DKCICPUMCHTAIHLHBIMU
cpenctBamu, GOpMYIUpPYs Ielb HCCIEIOBaHUs, aHATU3UPOBATH IMOJYyYEHHBIE
PE3yNbTaTHI U JENIaTh BHIBOJIHI,

YMEHHE yYacTBOBATh B y4€OHO-UCCIIEIOBATENbCKON paboTe Mo Ouooruw,
AKOJIOTUU W MEJUIIMHE, MPOBOAUMON Ha 0a3e HIKOJbHBIX HAYYHBIX OOLIECTB, U
nyOJIMYHO  MPEACTaBISATh  TOJYyYEHHbIE  pe3yibTaThl HAa  YYCHHUUECKHUX

KOH(EPEHIIUSX;
YMEHHE OILICHWBAaTh JTUYECKUE AaCMEKThl COBPEMEHHBIX HCCIECIOBAHUA B
obmactu  Ouomorud M MeNUWIMHBI  (KIOHHMPOBaHHME,  HCKYCCTBEHHOE

OIUIOJOTBOPEHUE, HAIPABICHHOEC H3MEHEHUE T'€HOMAa W CO3/IaHHE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oymymied npodeccuoHaIbHOM
JIESITENHHOCTA B 00JIACTH OWOJIOTHH, MEIUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOTO XO34MCTBA, MUIEBON MPOMBINIJIEHHOCTH, YIAyOJsTh MO3HABATEIbHBIH
UHTEpPEC, HAIIPABJIEHHBI HA OCO3HAHHBINA BBIOOP COOTBETCTBYIOLIEH MpOQpeccuu u
OpOAOJKEHUE OMOJOrMYecKOro o0pa3oBaHUs B OpPraHU3alMsSIX CpPEIHEro
npo(deccoHaIBLHOTO U BRICIIIET0 00pa30BaHUsI.

[IpenmerHble pe3ynbTaThl OCBOeHUs1 yueOHoro npenmera «buonorus» B 11
K1acce JOKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUW O MECT€ W pOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTHUHBl MHpa, B MO3HAHUM 3aKOHOB MPUPOJBI M PEUICHUH SKOJIOTHMYECKUX
npo0sieM 4YelloBEYeCTBa, a TakKe€ B PEIIEHHWH BOIPOCOB PAlMOHAIBHOTO
IPUPOIOIONB30BaAHUA, U B (DOPMUPOBAHUM IIEHHOCTHOI'O OTHOILECHUS K MPUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuTHE OMOJIOTHY;

YMEHHUE BIIAJIETh CHCTEMOW OMOJOTMYECKHUX 3HAHUM, KOTOpas BKIIOYAET
ONpe/eNieHns] W TOHMMAHUE CYIIHOCTH OCHOBOIIOJIATAIOMIUX OHOJIOTHYECKUX
TEPMUHOB M TOHATUM (BUI, DKOCUCTeMa, Ouocdepa), OHOIOrHUECKUE TEOPUU
(aBomronmonHas teopust Y. J[apBuHa, CUHTETHYECKas TEOPHUSI SBOJIOLNH), YUCHUS
(A. H. CeBepuioBa — 0 nyTax U HampasieHHsIX 3Bostonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTudyeckoro paBHoBecus [[x. Xapau m B. Baiinbepra,
3apoabiieBoro cxoacrea K. M. bapa), npasuna (munumyma 0. JluGuxa,
AKOJIOTMUECKON TupaMuibl 3HEpruu), rumnores3bl (runoreza «vupa PHK» V.
I'unGepra);

YMEHHE  BIJIAIETh ~ OCHOBHBIMM  METOJAaMHU  HAYYHOrO  IIO3HAHMA,
UCTIOJIb3yEMbIMU B OMOJIOTHYECKUX MCCIICIOBAHUSX )KUBBIX 00BEKTOB M 9KOCHCTEM
(onucaHue, U3MepeHue, HaOJIoJEHUEe, PKCIEPUMEHT), CIOCOOAMU BBISIBICHUS U
OIICHKH aHTPOIOT'€HHBIX U3MEHEHUH B MPUPO/IE;

YMEHUE BBIJCIATh CYIIECTBEHHbIE NPU3HAKH: BUIOB, OUOT€OIEHO30B,
AKOCHCTEM M Ouocdepbl, CTaOMIU3UPYIOLIEro, IBMXKYIIETO U Pa3pbIBAIOLIETO
€CTECTBEHHOI' 0 ot0opa, AJITONATPUYECKOT 0 u CUMIIATPUYECKOTO
BUI000PA30BaHUs, BIUSHUS JIBIXKYLIUX CHJI SBOJIIOIUMU HA T€HO(OH] MOMYJISIIUH,
MPUCIIOCOOJICHHOCTH OPTraHW3MOB K cpezie OOMTaHUs, YepelOBaHUs HaIpaBICHUM
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U IOTOKA SHEPTUU B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aUMOCBA3M MEXAY MpOIECCaMU HBOJIOLUH,
JOBIKYIIUMH CHJIAaMH aHTPOIIOr€HE3a, KOMIIOHEHTAMHU PA3JUYHBIX SKOCUCTEM U
IPUCIIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBIABJIATh  OTJIMUUTENIbHBIE  MPU3HAKM  JKUBBIX  CHUCTEM,
MPUCIIOCOOJICHHOCTh BUJOB K cpefie oOWTaHUs, aOMOTUYECKHMX M OMOTHYECKUX



KOMITOHEHTOB ~ JKOCHUCTEM, B3aWMOCBSI3¢l  OpPraHM3MOB B  COOOIIECTBaXx,
AHTPOIIOI€HHBIX U3MEHEHUN B SKOCUCTEMAX CBOEU MECTHOCTH;

yMEHHE WCIOIb30BaTh COOTBETCTBYIOIIME AapTryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl JIOKa3aTEIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIT, B3aUMOCBSI3U OPTaHU3MOB U Cpebl OOUTaHUS, CAMHCTBA
YEeJIOBEUECKUX pac, HEOOXOJUMOCTH COXpPAaHEHHS MHOTrooOpa3usi BHJIOB U
AKOCUCTEM KaK yCIIOBUS COCYIIECTBOBAHUSI TIPUPOJIBI U YETIOBEUYECCTBRA;

yYMEHHUE pelIaTh OMOIOTHICCKHE 3a/1a9H, BBISBIATh MPUYNHHO-CIICICTBCHHBIC
CBSI3U MEX]Y UCCIIENYEMbIMU OMOIOTHYECKUMH MPOIIECCAMU U SIBIICHUSMH, J€NaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUH TIOJYYE€HHBIX PE3yIbTaTOB;

YMEHHUE BBINONHATH JTA0OOPATOPHBIE M TPAaKTUYECKHe pPabOThI, COOIIOATH
npaBuiIa Mpu padoTe ¢ y4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJBUTaTh THUIOTE3bl, MPOBEPATh UX HKCIEPUMEHTAIbHBIMU
cpenctBamu, GOpMYIUpPYs Ielb HCCIEIOBaHUS, aHATU3UPOBATH TMOJYyYEHHBIE
PE3yNbTaThI U JENIaTh BHIBOJIHI,

YMEHHE y4YacTBOBATh B y4E€OHO-UCCIIEIOBATEILCKON paboTe Mo OMooruwy,
HKOJIOTUU W MEJUIIMHE, NMPOBOJUMON Ha 0a3e MIKOJbHBIX HAy4YHBIX OOIIECTB, U
nyOJMYHO  TPEJCTaBIATH  TOJNYYEHHbIE  pe3yibTaThl HA  YUYCHHUYECKUX
KOH(epeHIUSX;

YMEHHUE OIEHUBATH THIIOTE3bl M TEOPUU O TIPOUCXOKICHUU JKU3HH, YEIIOBEKA
U 4YEJOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSX M CIOCO0axX MpeaOoTBpallCHUS
r1o0aabHBIX M3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oyayiieidl npodeccruoHalbHOM
JEATENBHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTHH, TPUPOOIIOIH30BaHHS, MCTUIIHHEI,
OMOTEXHOJIOTUM, TICUXOJOTUH, BETEPUHAPHUH, CEIHCKOI'O0 XO35SHCTBA, MUIIEBOM
IPOMBIIJICHHOCTH, YIAyONsATh TO3HABATEIbHBIM WHTEPEC, HANpPABJICHHBIA Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYyMOIICH  mpodeccmt W MPOAOHKCHHE
OHMONIOrMYecKoro 00pa3oBaHusl B OPraHU3AIMIX CPEAHETO MPOGECCHOHATHHOTO H
BBICIIIETO 00OPa30BaHUSI.



TEMATHUYECKOE INTAHUPOBAHHUE
10 KIJACC

Kosan4vecTBo 4acoB JIeKTPOHHbIE
HaumenoBanue pa3aesoB u TeM (uudposbie)
Ne ni/m KonrTpoabnsie | IlpakTHnyeckue
NMporpaMMbl Bcero o0pa3oBaTejbHbIe
padoThI padoThbI pecypen
1 buonorus xak Hayka
2 JXKuBble cucTeMBbl M UX U3y4EHUE
3 buonorus knerku 0.5
4 XHAMHUYECKask OpraHn3alys KIETKH 10 1
5 Crpoenue U pyHKIMH KIETKH 8
6 OOMeH BelecTB U NpeBpalleHHe YHEPTUH B 9 1
KJIETKE
7 HacnenctBennas nunopmanus u 9 05
peanu3zanus e€ B KIeTKe
8 JKU3HEHHBIN UK KIIETKU 6 1 1
9 CrpoeHue U pyHKIIMHA OpraHU3MOB 17 1.5
10 Pa3mHOXeHME U pa3BUTHE OPTAHU3MOB 8 1 1.5
11 I'eneTHnka — HayKa 0 HaCJEICTBEHHOCTH U ) 05
M3MEHYHUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTHU 6
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buotexHonorus u cuHTeTUYECKast OMOIOTHS 4 1
17 PesepBHoE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabusie | IlpakTnuyeckue
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcebl
1 3apoIeHNE U Pa3BUTHE IBOJTIOIIHOHHBIX 4
MpeACTaBICHUN B OMOJIOTUN
MukposBosronus U e€ pe3yJbTaThbl 14 2
MaxkposBoronus u e€ pe3yabTaThl 6 1
[IponcxoxaeHne u pa3BUTHE )KU3HA Ha
4 P 8 P 15 1 15
3emiie
5 IIpoucxoxneHue 4enoBeKa — aHTPOIIOTEHES 10 1 1
DKoJorus — HayKa 0 B3aUMOOTHOILICHUSIX
6 OpPraHU3MOB M HAaJJOPraHU3MEHHBIX CHUCTEM 3 0.5
C OKpY»Karollen cpenon
OpranusMmsl U cpesja 0OuTaHHs 1.5
DKoJ0Tus BUAOB U MOMYJIALUN 0.5
DKoJ0Tusl COOOIIECTB. DKOIOIMUECKHE
9 H 12 1 0.5
CHUCTEMBI
10 buocdepa — rmobanpHast sKocucTeMa
11 UYenoBek u OKpykaromias cpeaa 6 1
12 PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 7.5







HOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoanuyecTBo 4acoB
Ne DJIeKTPOHHBbIE IH(pOBLIE
Tema ypoka Kontpoabubie | IlpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpChl
padoTbI padoTbI
https://edso0.ru/2023/06/14/vse-
BI/IOJ'IOFI/HI KaK KOMIIJICKCHAas HaYKa " KaK . o . .
1 1 materialy-biblioteki-czifrovogo-
9acTh COBPEMEHHOT'0 001IIeCcTBa of
https://edso00.ru/2023/06/14/vse-
2 JKuBEIE CUCTEMEI U UX CBOMCTBA 1 materialy-biblioteki-czifrovogo-
o/
https://edso0.ru/2023/06/14/vse-
3 YpoBHEBas OpraHu3aLs )KUBBIX CUCTEM 1 materialy-biblioteki-czifrovogo-
o/
JCTODMS. OTKDLITHSL 1 H3VICHIS. KIETKI https://edsoo0.ru/2023/06/14/vse-
4 p p v ' 1 materialy-biblioteki-czifrovogo-
Krnerounas Teopus o/
Metoabl MOJNEKYJIAPHON U KIETOYHOMU
6uonoruu. [Ipaktuueckas pabora
o https://edso0.ru/2023/06/14/vse-
«M3yueHne MeTo10B KJIETOYHOW OMOJIOTUU . o -
5 1 0.5 materialy-biblioteki-czifrovogo-
(xpomarorpadusi, anexkrpodopes, o/
muddepeHanbHoe HeHTpUyrupoBaHue, o
[T1IP)»
https://edso0.ru/2023/06/14/vse-
6 XUMHUYECKHAIH COCTAB KJIETKU 1 materialy-biblioteki-czifrovogo-
o/
MUHEDAILHBLC BOLLECTEA KICTKHL. HX https://edso0.ru/2023/06/14/vse-
7 p t ’ 1 materialy-biblioteki-czifrovogo-

OuoJioruyeckas poJib

o/
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OpraHuyecKue BeniecTBa KJIeTKH — OeJKH.
JlabopaTtopHnas pabota «O0Hapyx)eHne

https://edso0.ru/2023/06/14/vse-

8 0.5 materialy-biblioteki-czifrovogo-
OEJIKOB C IOMOIIBI0 KAUYECTBEHHBIX o/
peaKumii» o
O w——, w— https://eds00.ru/2023/06/14/vse-
9 ’ . YHKH materialy-biblioteki-czifrovogo-
0OelnKoB
o/
ODrAHIIECKIE BOlCCTEA KICTKH — https://edso00.ru/2023/06/14/vse-
10 p B materialy-biblioteki-czifrovogo-
YTJIEBO/IBI
o/
ODLAHIICCKIE BOLICCTEA KIOTKH — https://edso00.ru/2023/06/14/vse-
11 p = materialy-biblioteki-czifrovogo-
JIAHIBI
o/
Hyxneunoseie kucnorsl. JIHK u PHK.
TTa6onaTobHas baGoTa «MccIeIOBARMC https://edso00.ru/2023/06/14/vse-
12 patoprias p A 05 materialy-biblioteki-czifrovogo-
HyKJIeI/IHOBBIX KHCJIOT, BBIACJIICHHBIX U3 o/
KJIETOK Pa3JINYHBIX OPTraHU3MOBY o
Crpoenne u dysxin ATD. Jipyrue https:/_/edsop.r_u/202_3/0_6/14/vse-
13 materialy-biblioteki-czifrovogo-
nykieosuarpudocdatsl (HTD) of
https://eds00.ru/2023/06/14/vse-
14 Cexsenuposanue JJHK. MeTopl reHOMUKH, materialy-biblioteki-czifrovodo-
TPAHCKPUIITOMUKH, TPOTEOMUKHI of
https://eds00.ru/2023/06/14/vse-
15 MeTtob1 CTPYKTYpHOI OHosioruu materialy-biblioteki-czifrovogo-
o/
https://eds00.ru/2023/06/14/vse-
16 Tune! knerok. [Ipokapuornueckas KieTka materialy-biblioteki-czifrovogo-
o/
17 CrpoeHue 3yKapuOTHYECKON KIETKH. 0.5 https://edso0.ru/2023/06/14/vse-
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[IpakTuueckas padora «3yueHne CBOWCTB
KJICTOYHOU MEMOpaHbI»

materialy-biblioteki-czifrovogo-
o/

https://edsoo0.ru/2023/06/14/vse-

18 [ToBepXHOCTHBIN anmapaT KJIETKU materialy-biblioteki-czifrovogo-
o
OnHOMEMOpaHHBIE OPraHOUIBI KIICTKH.
[IpakTtruueckas padora «M3yueHnue https:{/edsop.r9/202_3/0_6 Hefvoe:
19 0.5 materialy-biblioteki-czifrovogo-
ABVIKCHUA HUTOINIA3MbI B paCTUTCIIBHBIX o/
KIJIETKAX)
[TonyaBTOHOMHBIE OpTaHOU/IBI KIICTKH:
MUTOXOHIPUH, TUIACTH B JlabopaTtopHas https:/_/edsog.rg/202_3/0_6 flefvse:
20 0.5 materialy-biblioteki-czifrovogo-
pabota «lccnenoBanue mia3Moiu3a u o/
JIETUTa3MOJIN3a B PACTUTEIIBHBIX KIETKAX)
https://edso0.ru/2023/06/14/vse-
21 HememOpaHHbBIE OpraHOHIBI KJIETKH materialy-biblioteki-czifrovogo-
o
https://eds00.ru/2023/06/14/vse-
22 Ctpoenue u GpyHkuuu sapa materialy-biblioteki-czifrovogo-
o/
CpaBHI/ITeJH)HaSI XapaKTCPUCTHKA KIICTOK
aykapuoT. Jlaboparopuas pabota https:/_/edsog.r_u/202_3/0§ [14jvse-
23 0.5 materialy-biblioteki-czifrovogo-
«M3ydeHue cTpoeHHs KIETOK Pa3InIHbBIX o/
OPTaHU3MOBY
ACCI/IMI/IJ'H{HI/ISI U JTUCCUMWIAIINSA — IOIBEC
CTOpOHBI MeTaboau3Ma. Turbsl oOMeHa https://edsoo.ru/2023/06/14/vse-
24 BemecTB. JlabopaTopHas pabora «3yuenue materialy-biblioteki-czifrovogo-
KaTaJIUTUIECKON aKTUBHOCTH (PEPMEHTOB o
(Ha mpUMepe aMHIIa3bl WITH KaTajlasbl)»
25 depMeHTaTUBHBIN XapaKTep peakuui 0.5 https://eds00.ru/2023/06/14/vse-
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KJIETOYHOTO MeTabonm3ma. JlaboparopHast
pabota «M3yyeHue ¢hepMeHTATUBHOTO
pacIeruieHus epoKCuaa BOIOpoia B
PACTUTCIIBHBIX U ) KUBOTHBIX KJICTKAX»

materialy-biblioteki-czifrovogo-
o/

https://edso0.ru/2023/06/14/vse-

26 benku-akTuBaTOphI U OENKU-UHTUOUTOPHI materialy-biblioteki-czifrovogo-
o/
https://eds00.ru/2023/06/14/vse-

27 ABTOTpO(HBIN THI OOMEHA BEILIECTB materialy-biblioteki-czifrovogo-
o/
https://eds00.ru/2023/06/14/vse-

28 doTrocuHTE3 materialy-biblioteki-czifrovogo-
o/

XemocuHnres. JlaboparopHas padoTa https://edso0.ru/2023/06/14/vse-

29 «CpaBHeHue mporeccoB GOTOCUHTE3a U 0.5 materialy-biblioteki-czifrovogo-

XEMOCHHTE3a» o/
AnHa’poOHbBIE OpraHu3Mbl. Buibl OpokeHusl. https://eds00.ru/2023/06/14/vse-

30 JlabopaTopHas pabora «CpaBHEHHE materialy-biblioteki-czifrovogo-

MPOLIECCOB OPOKEHUS U IbIXaHUS of
https://eds00.ru/2023/06/14/vse-

31 AA9pOOHBIC OpraHH3MEL. JTarb! materialy-biblioteki-czifrovogo-

JHEPreTUIEeCKOro ooMeHa o/
DHeprust MeMOpaHHOTO TpaJucHTa https://eds00.ru/2023/06/14/vse-

32 npotoHoB. Cunte3 AT®: pabota materialy-biblioteki-czifrovogo-

npoToHHOM AT®-CHHTAa3bI ol
https://eds00.ru/2023/06/14/vse-

33 Peakmum MaTpruHOTO CHHTE3a materialy-biblioteki-czifrovogo-
o/

34 Tpanckpunuust — Marpuunblii cuaTe3 PHK itps: eds00.L/2023/06/14/vse-

materialy-biblioteki-czifrovogo-
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o/
https://edso0.ru/2023/06/14/vse-

35 Tpancisanus u e€ sransl materialy-biblioteki-czifrovogo-
o/
https://edso0.ru/2023/06/14/vse-

Komuposanue amunokucnor. Pois pubocom ) . .
36 materialy-biblioteki-czifrovogo-
B OmocHHTE3€e OenKa of
OpraHH3aLHs FeHOMA Y IIPOKAPHOT H https://edso00.ru/2023/06/14/vse-
37 p Yy npoxap materialy-biblioteki-czifrovogo-
IYKapHOT
o/
MoTeKVISDHLLE MEXAHIEMEL SKCIDECCHH https://edso00.ru/2023/06/14/vse-
38 Yp P materialy-biblioteki-czifrovogo-
T'CHOB Y SYKapHoOT of
Bupycbl — BHeKIIeTOUHBIE ()OPMBI KUZHU U
39 obOnuratHele napa3uThl. [IpakTuyeckas 0.5
pabora «Co3iaHue MOJICITH BHPYCa»
40 BupycHbie 3a007eBaHUS YETIOBEKA,
KUBOTHBIX, PACTCHUN

41 HanorexHonornu B OO0y U MEIULIMHE

42 JKu3HEeHHBIN UK KIIETKHA

43 Matpuunsiii cunres JJHK

Xpomocomsl. JlabopaTopHas pabora
44 «/3ydeHre XpoMOCOM Ha TOTOBBIX 0.5
MHKpOIIpenapaTax»
45 JleneHue KJIETKM — MHTO3
Tunsl kaeTok. KapuokuHes u IUTOKUHES.
JlaGopartopHas pabora «HabOmronenue
16 patop p A 0.5

MHTO32a B KJIETKaX KOHYMKA KOPEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»
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47 Perynsius >kKM3HEHHOTO ITUKJIA KIETOK 1

48 OpranusM Kak euHOE 11eJI0e

49 Tkanu pacrenuit. JlabopatopHast pabora 1 05
«M3ydyeHne TKaHEN paCTCHUI» '
TxaHM KUBOTHBIX U YEIOBEKA.

50 JlaboparopHas padoTa «/3yuenue TkaHeH 1 0.5
KHUBOTHBIX)»
Opranbl. Cucremsl opranos. JlaboparopHas

51 pabota «/3yueHue opraHoB IIBETKOBOTO 1 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBu>KeHHE OpraHUu3MOB

54 [Iutanue opranu3MoB 1

55 [MuTaHne MO3BOHOYHBIX )KUBOTHBIX. 1
[InmeBapuTenpHas CUCTEMA YEIOBEKa

56 JlpIxaHue opraHu3MoB 1

57 JlpIxaHue MO3BOHOYHBIX )KHBOTHBIX U 1
9enoBeKa

58 Tpancnopt BemecTB y OpraHu3MoOB 1

59 KpoBeHocHast cucteMa Mo3BOHOYHBIX 1
KHBOTHBIX U YEJIOBEKA

60 Beinenenne y opranuzMoB 1

61 3amuTa y OpraHu3MoB 1

62 HNMmmyHHas cuctema 4yenoBeka 1

63 PazipaxuMoCTh ¥ peryJIsius y OpraHu3MoB 1

64 I'ymopanbHast peryasius 1 SHIOKpUHHAS 1

CHUCTCMaA JKMBOTHBIX M YCJIOBCKA




65

(I)OpMLI Pa3MHOXKXCHHA OPIraHU3MOB

66

[TonoBoe pa3zMHOXEeHUE

67

Meiios

68

I'amerorenes. O6pa3zoBaHue U pa3BUTHE
M0JIOBBIX KJIEeTOK. JIJabopaTopHas pabota
«M3ydenue cTpoeHus OJOBBIX KJIETOK Ha
TOTOBBIX MUKpPOIIpEnapaTax»

0.5

69

WupuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOTEHE3

70

3akagKa OpraHoB U TKaHEH U3
3ap0111>1meBI)1x JINCTKOB

71

Poct u pa3zBuTHe KUBOTHBIX. JlTabopaTopHas
paboTa «BbIsBIE€HNE IPU3HAKOB CXOACTBA
3apoJIbIlIel MO3BOHOUHBIX KHUBOTHBIX)»

0.5

72

PasMHOkeHHME U pa3BUTHE PACTCHUM.
JlaGopatopHas pabora «CTpoeHHEe OPraHoB
Pa3MHOKEHHS BBICIIUX PACTCHUID)

0.5

73

HcTopus ctaHoBiIeHUs U pa3BUTHUS
T€HETHUKH KaK HayKH

74

OCHOBHbBIE TIOHATHSI U CUMBOJIBI T€HETHUKH.
JlaGopatopHas pabota «/Ipozoduiia kak
00BEKT FreHETUYECKHX HCCIICTOBAHUID

0.5

75

3aKOHOMEPHOCTH HACTIEAOBaAHUS
MIPU3HAKOB. MOHOTMOPUIHOE CKpEIIMBAHHUE.
[Ipaktuyeckas padora "U3yuenue
Pe3yIbTaTOB MOHOTUOPUTHOTO
CKpeluBanus y Apo30duibr"

0.5

76

HI/ITOJ'IOFI/I‘ICCKI/IC OCHOBBI MOHOFI/I6pI/II[HOFO




CKpCHIMBAHUA

Ananusupyrtouiee ckpeuuBanue. Hemonnoe

77 1
JIOMUHUPOBAHUE
JluruGpuHoe cKpeniuBaHue.

78 [IpaxTuueckas pabora «3yuenue 1 05
pe3ynbTaTOB TUTUOPUIHOTO CKPEIIMBAHUS '
y Ip030(UITBI

79 [uTonorndyeckue OCHOBBI JUTUOPHIHOTO 1
CKpELIUBaHUS

80 CueruieHHOEe HacJeI0BaHUE MPU3HAKOB 1

81 XpOMOCOMHAsi TEOPUS HACIEICTBEHHOCTH 1

82 I'eneruka nomna 1

83 T'enoTHn Kak LEeI0CTHAA cCUCTEMA 1

84 I'eneTnyeckuii KOHTPOJIb PA3BUTHS 1
pacTeHui, KUBOTHBIX U YETIOBEKA

85 H3MeHunBOCTH IpU3HAKOB. Buibl 1
W3MEHYUBOCTH

86 MoudukamoHHass N3MEHYUBOCTD 1
BaprauvoHHBIN psii U BApUALIMOHHAS
kpuBasi. JlabopaTopHas pabora

87 «HccnenoBanne 3aKOHOMEPHOCTEN 1 05
MOIU(DUKAITMOHHONW U3MEHYHBOCTH. '
[TocTpoeHre BapuallMOHHOTO psifia U
BapUaLlMOHHON KPUBOMI»

88 ['enoTHNMUECKasi U3MEHUYUBOCTb. 1
Komb6unaTtiBHast ©”3MEHYUBOCTh

89 MyTarnuonHasi "3MEHUYHUBOCTb. 1 05

[paktuyeckas pabora «MyTanuu y




po30¢ Bl (Ha TOTOBBIX
MHKpOTIpenapaTax )»

90

3aKOHOMEPHOCTH MYTalMOHHOTO IIpoliecca.
ONUreHeTHKa 1 SIIMIreHOMUKa

91

I'eneruka yenoseka. [IpakTuueckas padora
«CocTaBieHHE U aHAIA3 POJOCIOBHONY

0.5

92

MeTtoabl MEIUITMHCKON I€HETUKU

93

3HayeHue MeqUIIMHCKOI T€HETUKU B
MPEIOTBPAIICHUH M JICYCHUN TCHETHYCCKUX
3a00JIeBaHUI YEJTOBEKA

94

OCHOBHBIE TIOHSTHSI CEICKIIHH.
JlaGopatopHas pabota «/3ydenue copToB
KYJIbTYPHBIX PACTCHHUH U TOPOJT TOMAIIHUX
KHUBOTHBIX)»

0.5

95

MeToabl CeneKIMOHHON pabOTHI.
JlaboparopHas pabota «/3yueHue MeTo0B
CEJICKIIUU PaCTCHUI»

0.5

96

JlocTrKeHHs CeNEKIIMU PACTEHU 1
#UBOTHBIX. [IpakTHueckas padbora
«IIpuBuBKa pacTeHHI»

97

COXpaHeHI/IC, HU3YUYCHHUC U UCIIOJIb30BAHUC
TCHCTUYCCKHX PECYpPCOB

98

broTtexHomorus Kak Hayka M OTpacib
npousBoacTBa. [IpakTudeckas pabota
«M3yuenue 06beKTOB OMOTEXHOIOTUNY

0.5

99

OCHOBHBIC HANPABJICHUS CHHTETUYCCKOM
ounoJsoruu

100

XpOMOCOMHafl W I'CHHAas1 MHXKCHCPUS




101 Megunuackue OMOTEXHOJIOTUN 1
102 Pesepaubiit ypok. [loBTopenue, 0060611eH1E, 1
cUcTeMaTHU3alus 3HaHuU
OBUIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




11 KVIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne ara ugposbie
w/n Tema ypoka Beero Kourtpoabnbie | IlpakTtuueckue Izalsyqennﬂ :6;)1;1;033“”“[“6:
padoTbI padoTbI pecypesI
1 OpomonmonHas Teopus Y. Jlapsuna 1
5 JIBHoKyIME CHIIBI HBOIIOLIMU BUJIOB 11O Y. 1
HapBuny
3 Bbopn0a 3a cyiecTBOBaHME, €CTECTBEHHBIN 1
Y UCKYCCTBEHHBIA OTOOD
4 DOopMUPOBAHUE CUHTETUYECKON TEOPUU 1
HBOJIIOIUH
5 DTalbl 3BOIOIMOHHOTO MpoIiecca: 1
MHUKPO3BOIIOIUS ¥ MaKPOIBOJIIOIIHS
5 [Nomynsiiyst — 3neMeHTapHas eAMHULIA 1
HBOJIIOIIUH
3aKOoH reHeTHYecKoro paBHoBecus JIx.
7 Xapmau, B. BaiinGepra. JlabopaTopHas 1 05
pabora «BbIsiBIICHHE U3MEHYHBOCTH Y '
oco0eil ogHoro Bua»
8 DneMeHTapHble (PaKTOPbI 3BOTIOLUN 1
9 DddexT ocHoBarens. Dpdekt 1
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murpauuu. 300y MomyJsiui: 1
reorpaduueckas, 6uogoruueckas
11 EcrectBenHbIN 0TOOP — HANPABIISAIOMIUN 1

(haxkTOp IBOTIOIIUHU




12

[TosoBoit oTOOP

13

[Ipucnoco0aeHHOCTh OPraHU3MOB KakK
PE3yJIbTaT MUKPOIBOIIOLNY.
JlabopaTopnas pabora «3yueHue
apoMOop(h030B M UINOATANITALUH Y
pacTeHHUH U KUBOTHBIX)»

0.5

14

[Ipumeps! mpucnocoOaeHul y OpraHu3MoB:

Mopdonorudeckue, GU3NOIOTHISCKHE,
OMOXMMHUYECKHE, TTOBEIEHYECKUE.
Jlaboparopnas pabota «IIpucnocobnenus
OpPTaHU3MOB U UX OTHOCHUTEIIbHAS
11e1eco00pa3HOCTh)

0.5

15

Bup, ero kpurepuu U CTpyKTypa.
JlaGopaTopnas pabora «CpaBHEHUE BHJIOB
110 MOP(OJIOTUYECKOMY KPUTEPUIO»

0.5

16

CrpykTtypa BHIa

17

BunooOpa3oBaHue kak pe3yapTar
MHUKPO3BOIIOLUU

18

CBi3p MHKPOIBOJIIOIWH U SITUACMUOJIOTUN

19

Makpossomtonus. [laneonronornyeckue
MCTOABI U3YUYCHUS 3BOJIFOIUN

20

buoreorpaduueckue MeTobI H3yUEHUS
DBOIIOLUHU

21

OMOPHOIOTrHYECKHUE U CPABHUTEIBHO-
Mop(dororuueckre MEeTo Ibl U3y4CHUS
HBOJIIOLIUH

22

MonekynsapHO-TeHETHUECKUE,
OMOXMMHUYECKHE U MaTeMaTHIECKHE




MCTOAbI U3YUCHUS 53BOJIFOIUN

23 OO01mre 3aKOHOMEPHOCTH IBOJTFOIIHH
24 ApnantuBHas paauanus. HepaBHOMEpHOCTh
TEMIIOB HBOJIIOIIH
25 Hayunblie runoressl NpoOUCX0XKIeHUS
YKU3HM Ha 3emiie
26 JloHay4HbIE IPEICTABICHHS O 3aPOKICHUN
KU3HU
97 OcHOBHBIE 3Tallbl HEOPraHNYECKON
HBOJTIOIUH
28 ['unoressl 3apoKACHUS KU3HA
Hctopus 3eMiu U METObI €€ U3yUEHHUSI.
29 JlabopaTtopHas padota «3yyeHue u 05
OIHCAaHNE UCKONAEMbIX OCTATKOB JIPEBHUX
OPTaHU3MOBY
30 HauanpHble 3Tansl OpraHnyecKoin
HBOJIIOLIUU
31 DBOJTIONHS DYKapHUOT
OCHOBHBIE 3TaIbl YBOIIOIHU
32 pactutensHOro Mupa. [Ipaktudeckas 05
pabora «M3yyenne ocobeHHOCTEN '
CTPOEHHS paCTEHHI Pa3HbIX OTIIEIOB)»
33 OCHOBHBIE Tl YBOJIOIHH KHBOTHOTO
MuUpa
DBorOIUs )KUBOTHBIX. [IpakTudeckas
34 pabora «M3y4yeHne ocoOeHHOCTEH 0.5
CTPOEHUS TIO3BOHOYHBIX )KUBOTHBIX)
35 Pa3BuTHe xu3Hu Ha 3emiie 110 3paM 1




nepuoaamM

MaccoBbie BbBIMHUPAHHA — 3KOJIOTUYCCKUC

36 KPHU3HCHI MPOILIOTO

37 CoBpeMeHHBIH 3KOTOTHYECKUI KPU3HC, €T0
0COOCHHOCTH

38 CoBpemeHHast cucTeMa OpraHu4ecKoro
MPOIILIOTO

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI
OpraHU3MOB

40 AHTpPOTIONIOTHST — HayKa O YeJIOBEKE

41 PasButne npeacrasineHuit o
MIPOUCXOXKICHUH YeIIOBEKa
Mecto denoBeka B CUCTEME
opranuyeckoro mupa. JlabopatopHas

42 pabora «M3yduenne ocoOeHHOCTEH 0.5
CTPOCHHUSI CKEJIeTa YeTIOBEKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM

43 JIBYOKyIIIME CUITBI aHTPOTIOTEHE3a

44 CooTHotieHrne OHMOIOTHYECKUX U
COLIMATILHBIX (PAKTOPOB B AaHTPOIIOTECHE3E

45 OcCHOBHBIE CTaJITUU aHTPOTIOTeHE3a

46 [TaneoreHeTrka U MajgcoOreHOMUKA

47 DBOJIIOLHS COBPEMEHHOTO YeJIOBEKa
UYenoseueckue pacsel. [Ipaktuueckas

48 pabota «/3ydeHne 3KOJIOrHIeCKUX 0.5
ajanTanyi 4YeJIOBEKa»

49 MeXTUCIUTUTHHAPHBIC METO/TbI

AHTPONOJIOTUH




50 3apoxICHUE W Pa3BUTHE DKOJIOTHH 1
Mertoasl skonoruu. JlaboparopHast pabota

ol «M3ydeHne METO0B IKOJIOTHYECKUX 1 0.5
UCCIIEIOBAHUI

59 3HaueHue YKOJOTUYECKUX 3HAHUN IS 1
9eoBeKa

53 Okonorudyeckue HakTopsl 1
Abuotnueckue (axropbl. CBeT Kak

54 sKosoruueckuii paxrtop. JlaboparopHas 1 05
pabota «BrisiBieHre npucmnocoOaeHnui '
OPTaHU3MOB K BITUSTHHIO CBETa»
Abuotnueckue (axropsl. Temneparypa
KaK 9KOJIOTUYECKHUI (haKTop.

55 JlaGopaTopHas pabota «BrisiBieHue 1 0.5
MIPHUCTIOCOOTICHHUI OPTaHU3MOB K BIUSTHHIO
TeMIepaTypbi»
Aouotnyeckue hakropsl. BiakHOCTh Kak

56 sKoJsioruueckuii paxrtop. JlaboparopHas 1 05
paboTa « AHATOMHYECKHE OCOOCHHOCTH '
pacTeHuii U3 pa3HbIX MECT OOUTaAHHSDY

o7 Cpenbl 0OMTaHUS OPraHU3MOB 1

58 buonornueckue puTMbl 1

59 Kusnennsie popMbl OpraHu3MOB 1

60 buotnyeckue akTopsl 1
3HayeHne OMOTHYECKUX B3auMOeHcTBUI

61 JUTSl CYIIIECTBOBAHUS OPTAaHU3MOB B Cpefie 1
oOuTaHus

62 DKOJIOTUYECKHE XapaKTEPUCTUKU 1




IomyJasauun

OcHOBHBIE TTOKA3aTEIIN MOIMyJIAI N

63 YHUCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MOJIOBAst CTPYKTypa
OcHOBHBIE TIOKA3aTeNN MOMYJISALINN:

64 POXKIaEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTH, MUTPALIAN

65 DKoJoTUYecKasi CTPYKTypa MOMYIISIITHH

66 JluHamuKa NOMySUU U €€ perysuus

67 KpuBbie pocTa 4HCIEHHOCTH TOMYJISIIHN.
KpuBbie BEIKUBaHUS
DKoJoruvecKas HHIla BUAA.

68 JlaGopaTtopHas padora «IIpucrnocobneHus 0.5
CEMSTH pacTEeHUI K pacCeICHHUIO»

69 Bun xak cuctema momyssui

70 3aKOHOMEPHOCTH TMOBEJICHUS M MUTPALIAN
KUBOTHBIX

71 Coo0111ecTBO OpraHU3MOB — OHOIICHO3

72 DKocucTema Kak OTKpbITasi cucTeMa

73 KpyroBopot BemecTB 1 MOTOK SHEPTUU B
KOCUCTEME

74 OcHOBHBIE TIOKA3aTENIN YKOCUCTEMBI

75 DKOJOrM4ecKre MUpaMuIbl

76 N3meHeHus coo0111ecTB — CYKIIECCHH

77 [Ipupoanbie 5KOCUCTEMBI. DKOCUCTEMBI
03ep U PeK. DKOCUCTEMBI MOPEH 1 OKEaHOB

78 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI




TYHJIp, JIECOB, CTEMEH, MMyCTHIHb

79 AHTpOIIOTEHHBIE YKOCUCTEMBI

80 Ypboakocuctemsl. [IpakTudeckas pabora 05
«M3ydenue u onrcaHue ypoosIKOCUCTEMbBD) '
3aKOHOMEPHOCTH (OPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3AEHUCTBUS 3arpsI3HEHUI

82 Pa3HbIX TUNIOB HA CyOOpraHM3MEHHOM,
OpraHU3MEHHOM, MOMYJISLIHOHHOM U
KOCHCTEMHOM YPOBHSIX

83 buocdepa — obuienmanerapHas 060104Ka
3emnn

84 VYuenue B. . Bepnaackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uocdepsl

86 KpyroBopots! BemiecTs u
OMOreOXMMHUYECKHE IUKITBI

87 3onanpHOCTH OMochepsl. OCHOBHBIE
OMOMBI CYIIN

88 YcroitunBocTh OHOChepsI

89 DKOJIOTUIECKHE KPU3UCHI U UX IPUIHHEI

90 BosneiicTBue genoBeka Ha 6uochepy

91 AHTpPOIIOT€HHOE BO3/IEHCTBUE Ha
paCTUTENBHBIN U )KUBOTHBIA MUP

92 Oxpana pupoIs!

93 OCHOBHBIE TIPUHIIUTIBI YCTOWYUBOTO




Pa3BUTHA YCJI0OBCUCCTBA U IIPUPOAbI

PanmonanbHO€ pUPOAOIIOIB30BAHNE U

94 COXpaHEHHUE OMOJIOTMYECKOTO 1
pa3zHooOpaszus 3eMiun

95 0"6061H6HI/IC 1o Teme «MUKPO3BOIIOIHS U 1
e€ pe3ysbTaTh»

96 OFOGH.ICHI/IQ 1o Teme «MaKpOdIBOIIOIHS U 1
e€ pe3yIbTaThl»

97 Oo6o06menue o Teme «IIpoucxoxaeHue u 1
pa3BUTHE KHU3HH Ha 3eMIIe)

98 O6o06menne no Teme «IIpoucxoxnenne 1
YeJI0BeKa — aHTPOIIOTCHE3)»

99 O0o0meHne o TeMe «IDKOJIOTHSI — HayKa O 1
B3aMMOOTHOIICHUSX OPTraHH3MOB)

100 O606mienne o TeMe «OpraHnu3Mbl U cpeia 1
oOUTaHUS

101 O6O6H_ICHI/IVC 10 TeMe «DKOJIOTUA BUIOB U 1
TIOTTYJISIITHI

102 O606menue o reme «buochepa — 1
rJ100anbHas IKOCHCTEMAY)

OBUIEE KOJIMYECTBO YACOB I10 102 75

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YHEHUKA

* buonorus, 10 xknace/ [Taceunnk B.B., Kamenckuit A.A., Pyoros A.M. u npyrue;
nox penaknueit [laceunuka B.B., AkimonepHoe o61mectBo «M3maTenbcTBo
«IIpocsemieHue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., PyorioB A.M. u
npyrue; noja penakuuent [laceanuka B.B., AkiimonepHoe o0111eCcTBO

«HBI[&TGJII)CTBO «HpOCBGHIGHI/IG»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

* buonorwus, 10 xnacc/ [laceunuk B.B., Kamenckuii A.A., PyonioB A.M. u npyrue;
non penakiueit [Taceunrka B.B., AkimonepHoe o0miectBo «M3aaTenbcTBO
«[Ipocemienue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., PyoiioB A.M. u
npyrue; noj penakiueit [laceunnka B.B., AkiimonepHnoe o01iecTBo
«M3parenscTBO «lIpocBerenne»

* buonorus. O6mas 6uonorus, 10 knacc/ 3axapos B.b., MamonToB C.I"., Conun
H.W., 3axaposa E.T.; nox penakuueit 3axaposa B.b., O011ecTBO ¢ OrpaHMu4eHHOM
0TBeTCTBEHHOCTHIO «JIPODA»; AxkiimonepHoe o61ecTBo «M3marenbeTBo
«IIpocBemenne

* bruonorus. O6mas 6uonorus, 11 xnace/ 3axapos B.b., MamonTos C.I"., Conun



H.W., 3axaposa E.T.; nox penakuueit 3axaposa B.b., O01iecTBo ¢ orpaHu4eHHON
0TBeTCTBEHHOCTHIO «JIPODA»; AkimonepHoe o61ecTBo «M3marenbcTBo

«IIpocBemenne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

www.informika.ru - sanextponssrii yueoHuk "bruomorus” (sep. 2.0 - 2000) u3
nukiia "OOy4aroiye SHIMKIoneAnn" . - YueOHbIN Kypc, KOHTPOJIbHBIE BOTIPOCHI.

(Kak nmonb3oBatbcs - cm. "[lomorrs".)
www.college.ru - pazagen "OTkpsiToro komremka" no buonorun. YueOHuK,
moznenu, On-line TecTsl, yauremio.

* www.skeletos.zharko.ru - "OnopHo-nBurarenbHasi cuctema 4einoBeka'.
OGpa3zoBartenbHblii calT 1o npeamety buonorus, kypc YUenosek. CtpoeHue
ckernera. Mplimeunas cucrema. Kak ato padoraer. [Ipunoxenus: 2 cKeleTHbBIX
SHIUKJIOTICINH; JITISl YUUTENS - YPOKH, JIaOOpaTOpHbIE, 6 TECTOB C OTBETAMH.

* www.biodan.narod.ru - "buo/lan" - buonorus ot Jlanel. HoBoctu 1 0630pkI Mo
ouomnoruu, sxonoruu. [Ipodsemsl u Teopun. ECTh TEeMaTUyeCKHE BBITYCKH,
dotoranepeu, buorpaduu BEIUKUX YUEHBIX, CIICIICIOBAPb.

* www.bio.lseptember.ru - nisa yaureneit " uay Ha ypok buonorun". Crarbu
no: boranuke, 3oonoruu, buosornn - Yenosek, O011el OMoIOruu, IKOJIOTHH.

* www.bio. Iseptember.ru - razera "buonorusa" (MeX1y BEIXOAOM 04EPETHOTO

HOMEpa T'a3eThl U NOSIBIICHUEM MOJHOTEKCTOBOM BEPCUU HOMEpA Ha CaiiTe



YCTaHOBJIEH T'0JIOBOM MHTEPBAJI)

» www.kozlenkoa.narod.ru - 9ot caiit Koznenko A.I'. - nmpenogaBarens u 1js
npernojaBatesieH, s TeX, KTO YUUTCS CaM U YUUT JPYTuX; OYHO U
JTUCTAHITMOHHO, OMOJIOTUH, XUMHH, TPYTUM MIPEAMETaM - C IIOMOIIBIO
KoMIbroTepa U MIHTepHeT.

* www.nsu.ru buosorus B Bonmpocax u 0TBeTaX - Y4eHbIC HOBOCHOMPCKOTO
AKaneMropojka OTBE4aroT Ha BOMPOCHI CTAPIIEKIACCHUKOB.

* www.websib.ru - paznen "buonorus" HoBocubupckoii 00pa3oBaTenbHON CETH.
[Tonbopka MaTepraioB 1 CCHUIOK (TTPOTPAMMBI, TPOEKTHI, MATEPHANIBI Y YPOKY,
aOUTYpUCHTY).

* www.nrc.edu.ru - "buonornueckas kapTuHa Mupa' - paszzien 3JIeKTPOHHOT O
yaeOHuKa "KoHIenuu coBpeMeHHOoro ectectBo3nanus’". Konmeniuu
MIPOUCXOXKICHUS KU3HU U Teopun dBoitonuu. (Ilepexon mo ccpiike BHU3Y
"Ilanee...".)

» www.floranimal.ru - "FLORANIMAL - pactenus u xuBotHbie" Kak
sHiukioneaus. (O6bem nHdopmanuu BrieyatiseT.) Beiopats OyKBY, OTKpOETCS
CTpaHMIIA C IBYMS OOJILIIMMU KOJTOHKaMU Ha3BaHuil: Pactenus n KuBoTtHsle.
Bri6upaem mo Ha3BaHUIO - OTKPBIBACTCS OMUCaHue U (OTO.

* www.filin.vn.ua - "®unuH" - WITIOCTpUPOBaHHAS YHITUKIIONEINS )KUBOTHBIX. K
CO’KaJICHUIO HE BCe pa3jienbl roToBbl. Onucanus u ¢pororpadum.

* www.nasekomie.h10.ru "Hacexombie" O HacEKOMBIX JUISI IIKOJIBLHUKOB -

OIIMCAaHUC OCHOBHLIX BHUI0OB, PUCYHKH.



» www.invertebrates.geoman.ru Hacekomsie. [lomynsipHast KHura AKUMYIITKAHA
N.W. ¢ MHOXXeCTBOM IIBETHBIX PUCYHKOB U (poTorpaduii. —

* www.bird.geoman.ru ITtunpl. [omynspuas kuura Axkumymikuaa U.U. ¢
MHOKECTBOM LIBETHBIX PUCYHKOB U (poTOrpaduii.

* www.animal.geoman.ru Mup >kuBoTHbIX. [lonynspHas kKHAUra AKUMYIIIKHHA
N.N. c MHOKeCTBOM LIBETHBIX PUCYHKOB U (hoTorpaduii.

* fish.geoman.ru Pe16s1. MmmrocTpupoBaHHas SHIMKIONEANUS PHIO.

* www.plant.geoman.ru - )Kusub pacrenuil. 3aHUMaTEeIbHO O OOTaHUKE.
bakrepun. JlekapcTBeHHBIE pacTEHUs.

* www.livt.net - aieKTpoHHAs WIUTIOCTPpUPOBaHHAS dHIMKIIOoNEUs " KuBbie
cymectBa". Knaccudukanus u pororpaduu 6e3 Tekcra.

* www.nature.ok.ru - Peaxue u ucueszaromue xuBoTHsie Poccun. Onucanus u
rojioca peaKux >KUBOTHBIX.

* www.bril2002.narod.ru - buonorust ms mkonsauKoB. KpaTkas nngopm. mo
pazaenam: O6mias 6uonorusi, boranuka, 3oomorusi, Yenosek.

» www.festival.1september.ru - ®ectuBanp nenaroruaeckux uaen "OTKPHITHIN
ypok" 2006 - 2007. Paznen "IIpenonaBanue Ouonorun" - 86 crarei.

» www.charles-darwin.narod.ru - Yapas3 [lapBun: Onorpadust 1 KHATH.






